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THE QUALITY OF REA TUBES IS UNQUESTIONED 


OWS UPUWMME 
as a matter of course...with RCA tubes 


The RCA-developed “A” frame con- yI an important role 


struction —used in 6 of the metal type microphonics 


in reducing 
and maintaining uniform 
rt amplihers—1s one of the many im tube characterist 

vsements that contribute to the extra iddit 


on to imparting rigidity to 
tormance of RCA tubes 


 clements, the top and bottom 


» red—con nemb of the A trame serve as 
i mem shields. The two ears on the top member 
cross member. The add to its effectiveness in reducing grid 


welded to the cross to-plate capacitance the tab on the 


of the uprights are lower member — which extends down to 
ler. In the stem — provides additional shielding 
this rigid A" frame acts between grid and plate leads 


7 


metal hea 


ver tor the tube } tra ance built into RCA 


eased resistance to % accounts tor their 
" 


ng men 


high quality 
ices the possibility of elec long lite, and dependability. They cost 


vacement due to wear on the ‘ Why not use them for 


lca Spacers ind thereby 


your 


brements 


Keep informed- keep in touch with your RCA Tube Distributor 


RADIO CORPORATION of AMERICA 


eiacraonw rveaeers HARRISON M.S 


THE TRIO 2-CHANNEL YAG! FULL 10 DB GAIN ON TWO CHANNELS 
MODEL 445 FOR CHANNELS 4 AND 5 
MODEL 479 FOR CHANNELS 7 AND 9 


Potent pending ne licensing arrangements granted for duplicating principle of this entenne 


TRIO- TOPS ALL IN DESIGN, CONSTRUCTION, 


One of the most widely imitoted antennas on the 


’ morket todey, the TRIO 2-Chaonnel Yagi still stands 
‘ clone in efficiency and strength 
athe mal TV buyers—ond sellers—ore discovering thot 
au look alike” is not enough — that imitations ore never 
es good as the original 
There is no secret to TRIO’s marked superiority. The 


simple truth is that TRIO slights no construction detoil, 
overlooks no design feature. This means unparalleled 


2-CHANNEL YAGI 


where — et ony price! 


Devbie-folded dipole sections 
heve heevy @ cluminum 
brece bers securely riveted te 


PERFORMANCE 


efficiency — rugged dependability for both installer 
ond TV set owner 

Installers! Avoid profit eating coll-bocks coused by 
poorly mode imitations! Set owners! Enjoy years of 
dependable, efficient TV reception! Compore the TRIO 
2-Channel Yogi with ony other TV oantenne of ony 
price. Yes, compore — then you, too, will insist on on 
original TRIO — the 2-Chonnel Yogi thet set the 
standords. 


TRIO the “Trouble-proof” TV Rotator 
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NOW...GET EVERYTHING YOU 
NEED TO LEARN AND MASTER 


TETVISIONES re 


RADIO-ELECTRONICS gue 
ceed HOME! = 


Use REAL commercial-type equip- 
ment to get practical experience 


Your future deserves and needs every odvan- 

tage you con give it! That's why you owe it 

to yourself to find out about one of the most 

COMPLETE, practical and effective ways now : 

ovoilable to prepare AT HOME for America’s 9 

billion dollar opportunity field of TELE- Here s the 
VISION-RADIO-ELECTRONICS. See how you 


moy get ond keep the some type of basic REAL THING! 

trai i t used i f th : 

ee Em = SET UP YOUR OWN 

ou moy get real STARTING HELP toword a erea com- 

aeed iob or your own business in Sclevinian mercial TV receiver. HOME LA BORATORY 
Radio-Electronics. Mail the coupon today for Optional after complet- a ] SN 


complete focts — including 89 ways to earn ing regular training at 
money in this thrilling, newer field moderate odded cost. 


D.T.1., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY 
In addition to easy-to-read lessons, you get the use of HOME MOVIES 
—an outstanding training advontage — pilus 16 big shipments of 
Electronic ports. Perform over 300 fascinating experiments for 
practical experience. Build and 


Get BOTH of these keep real commercial-type test 
information packed  *v'pmen! shown at right 
publications FREE! MODERN LABORATORIES 


If you prefer, get all your prepora- 

tion in ovr new Chicago Trainin 
A ys , Laboratories —one of the finest o 
TO its kind. Ample instructors, modern 


=.— | eavipment. Write for details! 


MILITARY SERVICE! 


If you're subject to military 
service, the information we 
have for you should prove very 
helpful. Mail coupon today 


| ACT NOW! MAIL COUPON Topay! 


DE FOREST'S TRAINING, INC. Dept. RN-1-1 Pa . ——Hottimeter 
Wiha | would ite yu a ONE OF AMERICA’S FOREMOST 

’ Id lik + Opportunity News 
= yee = Woys to Rag Aen in Television- TELEVISION TRAINING CENTERS” 
scene rte Po ; also, the folder showing how | may 
prepare to get started in this thrilling field. 


2 +4 a 
De FORESTS TRAINING, INC. 
CHICAGO 14, ILLINOIS 
A De VRY INSTITUTION 


January, 1952 


Service Clinic! 


Engineering information to help you better service Raytheon 


THE RATIO DETECTOR 


The 45 MC sound IF px 
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wm 7 


FREQ 
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FREQ 
RESPONSE 
Low HIGH 
AM 


CROSS 
Over ~~ 


The conter tapped secondary 
4 manner suct . 
half of the ae 


Improved circuitry © 


Dependably Built for 


AYTH ‘ 0 Dependable Performance 
me N <i ~~ OF 


N 


Guaranteed by > 


TE LEVI SION ba Housekeeping 


. 
Cras aovearisco HES 


Belmont Radic Corp. 5291 W. Dickens Ave., Chicege 39, Ii! THE STARLIGHT— Model RC-1720 
Subsidiary of Raytheon Manufacturing Co 
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PERO 


(TX Aluminum Voice Co 
JO)SPEAKERS toma 


DAVE MARKS, President 
Fort Orange Radio Distributing Company 
Albany, New York 


Quality Product Plus Smart Promotion 
Spell Success for Aggressive Parts Jobber 


ee y dealer customers don’t bother to open the cartons — as they 
do with other brands — before buying G-E speakers. They 


know that General Electric factory-packed Alnico units come to them 
in perfect shape, ready for use. Customer confidence pays off. Because 


I stock all 27 G-E models, my dealers know I can fill any speaker need.” 


What Dave Marks does not mention is that his merchandising 
skill has made him one of the top parts distributors in the East. He 
makes frequent and profitable use of all G-E sales wols: catalogs, 
booklets, envelope stuffers, display pieces of all kinds. They're avail- 
able to you, too, through your General Electric distributor or repre- 


sentative. Call him today for your share of these sales helps. 


Drive-in Theatre Speoker Sales Hot! With G.E.'s specicl 
weather-tested ovtdoor specker, Dove Marks, shown here 
,with general manoger Ted Shoraf, has increased his drive-in 
DEALERS AND SERVICEMEN business four Himes over in two years! 

Here's a complete new service manual on SUioe — [= = .. 
c ra ctric tel s | 

all General Ele ranarerndena 4s . General Electric Company, Section 912 

é ao) 


' 92 models manufactured since 19451 You Electronics Park Syracuse New York 
get 80 pages packed with circuit diogroms, 

symbols and numbers, tube locations, top Send me copies of the new 80-page service 
and bottom chassis views. Plus photographs manual on General Electric TV receivers at $1.00 
ond lists of service aids. Mail coupon for = ‘ each. I enclose $ 

it today. Only $1.00 Check Money Order 


NAMI 


GENERAL @@ ELECTRIC & ~~ 


cITy STATE 


he oe om [om on oe oe oe oe 
January. 1952 7 


New OVER/UNDER 


WELLER 
SOLDERING GUN 


For ticklish TY soldering, there's no 
tool like the new 135-watt Weller 
Gun. Dual spotlights eliminate 
shadows Pree fete balance e 
assures accurate soldering 
Long length reaches dee P 

inte chassis. S-seee 
heating saves time 
and current. Your 
Weller Gun pays 
for iteelf in a 


few months. 


Check This 


Exclusive 
Combination 
of Features 


© S SECOND HEATING 

No worting ves 
powe 
« OVER UNDER DESIGN 
gives bracing action to tig 
@ DUAL SOLDERLITE refocused spotlights com 

‘ 

pletery eliminate sho you see cleorty. 
@ LONGER REACH Hides easily into the most 
come ted set-up. Reaches tight mers 
© COMPACT DESIGN — Strear 


balanced for delicate “pin-s 


"proves visibility 


@ TRIGGER SWITCH CONTROL — Adjuets 
the job. NW eedt ) m betwee 
e DUAL HEAT 
100 135 watts 
iight-duty s Idering 
See new Mode! WD 135 at your du 
tributer, of write tor bullet direct 
* SOLDERING GUIDE. Cot your 


Soldering Tips revised, up-to-dote 


new « 


ond fully illustrated 20-poge booklet 


of proctical soldering wagestions 


Price 10¢ of your distribytor, or 
order direct 


WELLER 


ELECTRIC CORP. 


810 Packer Street, Easton, Pa. 
nu 


@eseyr THe 


TELEVISION SERVICE 
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MATURES 


221-K Vacuum Tube Volt- 

meter. 15 ranges: 26 meg 

DC input res. Zero center 
meter; ranges: A( 

volts, 0-5-10-100-500 

0-1000 ohms and 
110-100-1000 me db 

20 to +16. With all tubes 
and parts ready 

6x9'ux5 . Shpg. wt 

83-152. Only 


to wre 
10 Ibs 


$25.95 
526-K Standard Multimeter. 


1000 ohms-per-volt; 31 ranges 
3 meter. Ranges: AC-DC 
volts, 0-1-5-10-50-100-500 
5000 at 1000 ohms ‘volt; res 
700, 0- 100,000 ohms, 0-1 meg 
AC and DC current, 0-1-10 
ma, 0-0.1-1 amps; 6 db ranges 
20 to +69. Accuracy: AC 
5 bc +3 Ready to wire 
6'4x3%(x2". Shpg. wt., 3 lbs 
83-166. Only $13.90 


555-K 20,000 Ohms-Per-Volt 
Multimeter. 4':" meter, 50 
micro-amp D'Arsonval 
movement. 31 ranges: D¢ 
AC and output volts, 0-2 
10-50-250-1000-5000 (DC 
at 20,000 ohms /volt, AC 
at 1000 ohms ‘volt 
ranges 12 to 55 
0-2000- 200,000 « 
meg, DC current 
micro-amps, 0-10-100-500 ma, 0-10 amps 
Ready to wire. 65,5 Shpg. wt., 4 lbs 


83-167. Only $29.95 
51i-K Volt-Ohm-Milliameter. 
5 


meter; germanium 
crystal for At 
DC volts,0-5 
2500 AC 
0-10-100 


4x3 


Ranges 
»)- 250-500 
output volts 

00-1000: DC 
0-1-10-100 ma 
1000 ohms, 0-1 


currer 
res 0-500- 10) 
8 to + 


0-1-10 amps 
meg; db 
Sx4 x 


83-153. Only 


5. Compl 
Shpg. wt ; 


ready to wire 


$14.95 


145-K Multi-Signal 
Tracer. Traces audibly 
all IF. RF, video and 
audio circuits in AM, 
FM and TV sets. 
Built-in 4° PM speak- 
er panel jacks for ise 
of VTVM; germanium 
crystal diode probe 
me. Cx ready to wire 


83-158. Only 


ymplete 
Shpg. wt., 9 lbs 


January, 1952 


Test Instrument Kits 
Lab Precision Quality at Lowest Cost 


Quick and Easy to Assemble 


425-K 5° Oscilloscope 
For AM, FM, TV align 
ment; push-pull deflec 

tion. Sensitivity .05 to 
I rms volt Range 
5 cps to Ww ide 
range multi-vibrator 
sweep circuit 15-75,000 
cps. Provision for ext 
sync. Z-mod. and direct 
input to CR tube plates 
Withall tubes and parts, 
ready to wire. 8'217x 
13". Shpg. wt., 30 lbs 

83-155 $44.95 


inch 
0 ke 


Only 


320-K RF Signal Gener- 
ater. Uses Hartley os 
cillator 150 ke 
to 34 me on fund., to 
102 mec on harmonics 
Unmodulated or 400 cy 
cle AM modulated out 
put. Dial calibrated in 
7 bands. Quickly aligns 
AM, FM aligns 
RF with any standard 
AM set. Ready to wire 
10 Ibs. 63-154. Only 


Covers 


sets 


10x8x4 


322-K RF-AF Signal Generator. 
ke to 34 mec instrument, with 
ibration for each of 5 bands. Se 
mod. RF, or pure AF. Colp 
enerates 400 cy. pure sine 


teady to wire. 83-168. Only 


315-K Deluxe RF Signal 
Generator. For AM, FM 
r'V work. 1 accuracy 
Freq pe 5 ke to 150 
me in 7 calibrated bands 
vernier micro-cycle band 
volt.-reg. power supply 
400 cycle sine wave mod 
ulation, less than 5 
tortion. Complete, ready 
to wire. 12x13x«7 Shpg 


83-162. Only 


dis 


625-K Tube Tester 
Tests all standard 
AM, FM and TV 
tubes, including 9-pin 
miniatures. 4! me 
ter iHuminated chart 
shows test settings 
Tests for shorts and 
open elements spare 
socket for new tubes 
built-in power supply 
Ready to wire. 1244x9}4x4 
13 lbs. 83-161. Only 


212-PAGE 1952 CATALOG 


LIED RADIO 


oes 
Mir - 


360-K Sweep Generator 


Use w any stand 
ard scope for visual 
rv-F at slignment 
100 ke 


Covers PS mc 


Variable sweep,0-30 
mec. Crystal marker 
osc with variable 
amp, external marker 
can be injected 

ing 


channel 


control 


to wire. 10x8x64, 


83-159. Only 


950-K Resistance —Ca- 
pacitance Bridge. Meas 
ures, tests all resistors 
o5 100 meg., 
and condensers 
mmfd_ to 5000 mfd 
gives instant R-C 
ymparison with any 
ext component as 
0-500 DC v 


ohms to 
all 


G: 
Me 


standard 
source 
factor 

10x8x44, 
63-164 


Shpg. wt 
Shpg. wt Only 


$19.95 


Improved 15¢ 
individual cal 
elects pure RF 
itts audw 
wave voltage 


99 949 
Has 


es 


ohme with | 


ome 


stitution of actual equivaler 
Complete with all 
for wiring i! 
Shpg. wt., 3 Ibe 
83-165. Only 


1040-K Battery Elimi- 
nator and Charger. For 
charging and all 
radio testing. Gives 
0-13 v. output. Has 4 
stack rectifiers in full 
10,000 
»ndenser for 
well-filtered output 
Delivers 10 amps DC 
at 5-8 volts continuously 


auto 


wave bridge 
mfd « 


y. Meter measures 
Ready to wire. 104 
> iba 

Only 


fico PROBE 


um 


output 
wt i 


83-163 


th ¢ 
arement up to 
83.156. ! K RF 
83-157. P76 
83-160. 
1-K VIVM , : < 
»hm, V VOM to re 


erman crystal 


200 me. € 


oor 


4”. Shpg. wt., 
$34.95 


center marked on front panel 
Shpg. wt 


for signal tre 


12 ibs 


Ready 


$34.95 


Ready 


1171-K Resistance Decade Box Sup 
ples resistance values from 0 to 
2 precision 

» separate 10-position switch 
Includes comparator position 
and binding posts for instant sub- 


it com 


parts 


iz2x3 


$19.95 


Tests for leakage, polarization, power 
Magic eye indicator 
10 Ibe 


to wire 


20 ampe intermit 


gus egeens 


current and voltage 
Shpe 


$25.95 


wits 


ng 


ad up to 30,00% 


and 


se | 
Probe for 221-K VTVM $3.78 
K RF Probe for 425-K Scope 
High-voltage probe HVP-1 
Eico 


$3.75 
Adapts Kico 
~ any other VI'VM or 


iw 


$6.95 
ALL OF THE ABOVE UNITS ARE ALSO AVAILABLE FACTORY-WIRED AND TESTED—SEE YOUR ALLIED CATALOG OR WRITE FOR PRICES 


ALLIED RADIO CORP., Dept. 1-A-2 
833 W. Jockson Bivd., Chicage 7, ii. 


Please ship the following Eico Kits 
enclosed sll Pay Part P 

Send FREE Page Catalog 

Name 

Address 


City. 


ay ‘Rel COD 


SOS 


+ ~ 


of We Ae we we we er ee 


Tae wary customers are more 


interested in the Aasimess ethics of a 


levision and Radio Service Dealer than they 
im his fechutcal ahility 
They look tor a Service Dealer who will treat 
tairly, a Service Dealer whose guarantee 
nd, and then take it for granted that the 
| be satisfactory 
The RAYTHEON Bonded 


Electronic Technician Pro- 


gram gives customers just what they are looking 
for. If you can qualify as a Raytheon Bonded 
Electronic Technician your 90-day guarantee on 
service and parts is cash-protected by a bond 
issued by the American Mutual Liability Insur- 
ance Company. You are presented with a Reg- 
istered Bond Certificate, Creed Displays and 
Identification Cards all featuring an 8-point 
Code of Ethics that will convince the most 
skeptical customers of your integrity and ability. 


Back up your business with the Raytheon Bond. Ask 


your Raytheon Tube Distributor if you qualify for this 


exclusive business asset. It's yours at no cost, if you can. 


RIGHT...FOR SOUND AND SIGHT® 


RAYTHEON MANUFACTURING COMPANY 
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LEARN RADIO 
-TELEVISION 


AND ELECTRONICS 
BY EASY SHOP METHOD 
TRAINING AT HOME! 


poe earooens Scnocts are 
mite 4 anities 
1. It 


You Train At Home—tn Your Spere pond 
nal Sc p Method Home 1 KR 


Only National Schools Gives You This 
Professional Multi-Tester! 


> ~ : . a bee Sedan 
We Teach You How To Moke Welcome 
FREE BOOK Extra Money—While You Learn! 


TELLS You How! fone! Plains ont 


Page ofter page —in color —tells you every - i ae ,- & ade a . ying Jobs You Con Choose 
thing you went to know. Mail the coupon eine > ton Engineer. Instrict Service Mane- 
Get this velvable book today And if you Se 
hurry — YOU GET A FREE SAMPLE LESSON, WE SEND YOU LOTS OF PARTS socialist, Special Government Jobe, Complete 
TOO! Shows how sy National Schools LIKE THIS! 16 Service, hound Truck Operator Many more! 
Home Training is. Meil the coupon todey 


Today’s Shortage of Trained Technicians 
Grostes Chance of a Lifetime For You! 
* ar . 


A 
i gre 


hig» SERVICE np GRADUATES 


' 
hom 't 
wante« ar ait for YOU 


ance da by emagh ase “ al eae edt det 6 ; ways wanted! 
Job Security! Big Money! For YOU! iid t odern Superheteredyne Receiver 
ch sc Expanding Industries! be Whe Gros beak tole nen ot cheat Tn NATIONAL SCHOOLS 


ning LOS ANGELES 37, CALIFORNIA «+ ESTABLISHED 1905 


MAIL THIS COUPON TODAY—WITHOUT FAIL! 


MATIONAL SCHOOLS. Dept R12 Mail om cavet 


DON’T PUT H mamenins SCHOGLA, Bees, 
; : iT OFF! Les Angeles 37, Caliternia 
National Schools Has Trained 1000's GET THE 
of Sucssestut Men! Why tee vour BIG SALARY 
) YOU HAVE 
ALWAYS 
WANTED! Shatn atta aul dthaaaeenaninesian inne tne Meanie bina dade 


opportunitie tadio-Television- Electronics — fi woes eeescsenscsesesenassacesced 
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sk 


paste 


Ma « FRE 


Eliminates mismatch 


Outperforms standard Yagis! 


Z-MATCH 
wee |] YAGI 


reception 600 Series 


Completely preassembied 


How The Z-Match Yagi Works 


YOU DON'T PAY FOR STACKING BARS! 


developed by 


SSEMe 
> 


There's only ONE 


Reaches farther for 


mae ~=SUPER = 
T Ba on a FAN 


by Channel Master 313 Series 


The most widely used 


Completely 
antenna in the nation preassembled 
313x464 


The highest gain broad-band 


313K2 
antenna ever developed ; 


New reinforced fibreglas inserts 


in all elements and reflectors 


Write for technical literature on these 3 outstanding products 


CHANNEL MASTER CORP. «:: 
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Tor accurate 
lexible and 
quick tube 
testing at 
low Cost... 
| model IBA 


$79. 50 ot your dis 
t to chonge.) BV 


TT 


: TT 
— 
S A | 
YOU CAN TEST MORE TYPES ? JUST SPIN THE KNOB—for correct, YOU CAN COMPENSATE for line 
tubes ) appliances for shorts e last-minute data, on the speed roll voltage—just throw snap-action 
n circuits chart. Lists 700 tubes switch 


YOU CAN TEST EACH ELEMENT 5 YOU CAN TEST THE NEW TUBES— 6 YOU GET NEW TUBE DATA—im- 
© in each tube—by a simple flip ° uding those with low cathode * mediately, while it is still news. 
of the switch current No waiting 


Nearly Half a Century of Service to the Service Man 


FOR THE MAN WHO TAKES PRIDE IN HIS 
TESTS PICTURE TUBES, TOO! With this 
BV Adapter, Model 3413-A tests every 
tube in a TV receier, including the Pic- 
ture Tube—without even removing tube 
Jrom receiver or cation! Saves tumel 
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(STEM 
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A vibrating crystal 


keeps master time 


BELL TELEPHONE LABORATORIES 
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Tr 
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“I'm using the 


My CBS-Hytron 


mictiur i} 
p ire tubes 


ell, CBS-Hytron's Pk Ips me sell TV t 
1 service to many loesn't have 
w the job painlessly a 


sh right away 


mer t 
y credit department arranges 


r gets his tube and | get my cash 


SAVE THE SALE No need for you to miss a single 
profitable picture-tube sale just because your 


tomer does not have the cash. Get the details on tl 


cus- 


is 


original CBS-Hytron service for you. See your CBS 


Hytron jobber . . . or mail this coupon today 
HYTRON RADIO & ELECTRONICS CO. 
SALEM, MASSACHUSETTS 


Please rush me details on the CBS-Hytron Easy Budget Plar 


NAME 


(Please print) 


MAIN OFFICE: SALEM, MASSACHUSETTS 
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WASHINGTON EDITOR 


NATIONAL DEFENSE AND ELEC- 
TRONTCS. w! 


? “AUTO RADIO ‘ | ra hi 


VIBRATORS! 


\ 
* Presenting latest information on the Radio Indasiry. 
By RADIO & TELEVISION NEWS’ 


have Ceramic Z 


A COMPLETE LINE 
OF VIBRATORS 


VU new moos 
V new vesions 


VU wew uveratues 


peta 


Aminican Tritvision « Ravio Co 
Quality Products Since 193! 


Sern? Paui MINNESOTA-U SA 
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m 
LA ls Pit This Magee, teerit New TGE2 


MIDWEST TELEVISION 


CONSOLE With Its MAMMOTH 


20- Inch 


PICTURE TUBE 
IN YOUR HOME ON 


30 DAYS TRIAL 


We Pay Transportation Charges 


SIU 
; DIO ALO 
° 
Also—Powerful New 1952 World-Ranging - 
MIDWEST Series of RADIOS 
For Beautiful Consoles and Complete Chassis 
ee 
, 9 : 
s sj 
aa A bv < WRITE IN NAME AND ADDRESS (PLEASE 
. PRINT) ON COUPON OR Ic POSTCARD 
| ly Hie 
0 lial 
UPS, 


Y 


MIDWEST RADIO & TELEVISION CORP. ‘a 


HERES THE 


This 


termine! permits Ol impregnea 


exclusive hellow eyelet 


Selder 


seol con tien offer the capeciter is moided 


formerty 


struction 


used only in costly 


lorge metol-en 


cased capacitors 


Sprague dy molding keeps 
the high purity poeper and 


foil windings uncontam: 


nated during menutfacture 


Enlarged cv!l-eway 
view of Sprague Telecap 


that makes 
SPRAGUE TELECAPS 
outperform and outlast 
other molded tubulars 


fe « pr the supert 
kh Whe es beyond questior 
ery ‘ st why they re so 


« got to see inside of a 


is 

Hake e¢ phenolic shell while 

\ ha e of contan ‘ 

x ‘ tacture ts avorded 

' ‘ ’ npregnated 

‘ evelet’ The lead ts 

fer-sealed mal ye 

" esistame tf hea 

higt n e and 

' j j , sor that 

et bet ithe ft { that Sprague 

‘ sed by lead wz television 

they re first chore ft service 

the eputations tor good work 
i t It's fre 


SPRAGUE PRODUCTS CO. 


51 Marshall Street 
NORTH ADAMS MASSACHUSETTS 


BLACK BEAUTY 


TELECAPS 


TELEVISION'S MOST WIDELY USED 
MOLDED TUBULARS 


IN ANOTHER DEFENSE iNet s- 
TRY meeting le 


‘ ar 4 ? 
Deer slled te ‘ A ‘ 
t xl t \\ is 
‘ 1 itact ’ »* 
and Armed-Forces iA t) 
AT ippeared t rere 
David Sarnoff and | k M. Fols 
oard ha na and x i Ae 
espective I t t Fra 
st t I Allen | tof D 
vw I ; Ba nev 4 abar P 
“7 P ures: Wi Ralderst 
P) Be ur Abra E mers 
} i Pa \ a ) nT 


Richard Hodgsor Ts 
Lal e P Pictu 
init which announced recently that it 
would produce a tricolor tube; Arthur 
Matthews and ( J. Burnside, Col 
Television, Ir Lewis Clement. ( s 


ley; Fred Gluck, Fada; W \ MeDor 
ald, Hazeltine John A. Rankin, Mag 


na W I Vie evel lohn Me 
Indust res Joe Friedmar Trav-Le 
H. A. Gumz, Webster-Chicago (which 
had announced that i would pro 
luce converters ind 1dapters 
Columbia color Robert S. Alexands 
Wells-Gardne F. M. Sloan, Westing 


house; R. J. Sherwood and Ernest Kol 
ier Hallicrafters Louis A Movins 
Paramount Film Distributing Cor; 
and attorneys Paul Porter (Para 
rount) and William \ toberts 
(DuMor 

There were varied opinions on the 


propriety of the defense chieftain’s or 


would comply with the request to halt 


color hassis making as ng as re 
earch could continue Some legisla 
tors at the meetings appe 
quite miffed at the ruling 


at the effort to avoid a g 


ind white set market, the 


emate 1 ind ny ! 

ept e of the dise systen 

late Was now a possibility Pa 
tik iriy caust r s cr sm of the 
ODM ruling was Senator Edwin Johr 


son, who had pressed for a color ds 


ors, which 
substantial 
ay become 


on becomes 


more and more critical 


As the color-set lines shut down. the 
ind-the-clock 


udies to evolve an electronic con 


labs continued their ro 


st 
patible system which might be mar 


(Continued on page 114) 
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..from "On The Spot”..to ON YOUR DIAL! * 

My daddy flies a jet plane over Korea! Magne- 
corders ‘stationed’ in southern Japan perfectly 
recorded these brave, young words for Americans ot 
home to hear! Easy portability and dependable high 
fidelity moke Magnecorders known to Americans 


serving at home and abroad 


At KRLC Idaho 


same precision and professional quality into the 


Lewiston Magnecorders bring the 


recording room. On an air base or in the studio you 


can handle “remotes” or delayed programs with 
complete assurance when you use Magnecorders the 


tirst choice of radio men everywhere 


FEATURES GREATER FLEXIBILITY HIGHER FIDELITY 


COLOR TV 


360 North Michigan Avenve 
Chicage 1, IHilinois, Dept, RE.1 


Send me lotest catalog of Mognecord equipment 


ELECTRON! 


STATUS 


HE RECENT NPA order halting 
f lor TV receivers 
dic’ not materially affect research and 
development work in this field. 
f theater demonstrations 


production 


Success 
ful large-scree: 
this country, and 
e Eidephor-CBs 
} tzerland, indicate 
hat color TV for theaters 
n an advanced state of 
The National Telev 
mittee (NTSC) has accomplished a great 
deal with respe« recommending suit 
able standards for a compatible color 


i he nairmar 


television syster 


committee, Mr. W. R. G. Baker 


oposed ta 


mplete! 


of the 


nents a 
refinement x 


quence propo 


ceptable col 


} 
desirabie t« 
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SIRST CONSIDERATIONS in the 
design, planning, and mechanical 
layout of a new transmitter are 
the basic needs and operating requires 
ments to be met in the broadcast field 


Most of 


have 


these technical requirements 


heen very well established by 


broadcasters with over thirty years of 


operating, or “on-air,” experience. 
Therefore, in the design of the RCA 
BTA-5G/10G (5/10 kw.) Transmitter, 
care was exercised to retain the many 
desigr features “proved-in” by its 
predecessors, as well as providing new 
nd novel ideas. Listed here are some of 
or factors which had to be taker 
final 


1. Reduced cost, without any 


the ma 


nto consideration in the desigr 
sacrifice 
quality 

and siz 


and 


2. Reduced weight 
}. Simplified 
nance 


operation mainte 


4. Simple and easy installatior 


5. Convenient and economical cor 


version to 10 kw. operation, plus add 
mn of phasing equipment 
6. Accessibility to all component 
and tubes 


The 5 


our major 


kw. transmitter consists of 


f units; namely, the exciter, 
the power amplifier, the modulator, and 
the power rectifier units. With the ad- 
dition of a few components, it 
converted into a 10 kw. unit without in- 
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AM TRANSMITTER 
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Win 


HRA 


DESIGN 


By M. H. HUTT 
Engineering Products Dept.. RCA 


Electrical and mechanical design 


features of a unit which can be 


adaptediosS or tO@ kw. eperation. 


Over-all view of the complete 5 kw. 
AM transmitter. From left to right 
the units are: modulator, power ampli 
fier. exciter, and rectifier and control. 


creasing cabinet and floor space. Cabi- 
nets of design and styling 
for may also be 
added 


companior 
phasing equipment 


where directional operation is 
required. 
Each cubicle or cabinet measures 


R4” 
rigidly formed panels of %” 


ap 
proximately 27” x 30” x Solid 
thick alu- 
minum are used to construct the cabi 
This fact alone 
for a considerable saving in weight and 
nereases the ease with which the units 
handled Additional 
gained by 


construction 


net enclosures accounts 


can be interior 


space 1s also using the 


formed panel 
A sturdy 


the vertical chassis and the two verti 


steel base, used to support 


as also been formed to 
allow the fork of a “pilot” jack (small 
lift truck) to 
it for moving 


cal side panels, | 
hand or motor-powered 
reach under and through 
ndividual units during assembly and’ 
test. The four cabinets, completely as- 
sembled, require a total floor space of 
nly 10 feet 10 inches in length, by 30 
in depth 
t possible to conserve additional floor 


inches The sliding doors make 
space because no clearance is needed to 
accommodate hinged doors. 

Two wire ducts, one for the front and 
one for the rear, made of formed sheet 
steel. are long enough to reach the en- 
tire length of the four units compris- 


ing the complete transmitter. When the 


ENGINEER 


these wire 
leveled, and 
This provides two 
which the transmitter 
set and finally located. The 
formed bases of cabinet are 
notched to clear the wire ducts and also 
to align themselves up with the cable 


openings 


transmitte is installed, 
ducts first 


secured to the floor 


are located, 


good rails on 
inits can be 


each 


Another advantage of a wire duct of 
this the with which the 
interconnection and 


type . 


ease 


cable power con 
nections can be installed. The wire duct 
is open along the entire front side, as 
“U" shaped notch openings for 


nections of each unit. Thus, 


are the 
the 
the interconnection cable may be simply 


cable cor 


laid in place, and the task of weaving 
the in and out of openings and 
holes is As the cable is 
each branching leg 

automatically extends up 
the provided in the 
base units to its appropriate termina! 
board 


cable 
eliminated 
placed in the duct, 
of wires 


through notches 


On each base unit are assembled th« 
the two vertical 
side panels which are fastened togethe: 


vertical chassis and 
to form an “H” section. However, prior 
to assembling the cabinet unit, the ver 
tical or center chassis may be assem 
bled and wired as a sub-assembly item 
In all this 
vertical inte 


nits except the exciter, 
the unit 


two equal front and rear compartments 


chassis divides 
In order to provide additional space for 
the compartment 
and to allow accessibility to the crystal 
oscillators 


a blower in lower 
and other components, the 
chassis in the exciter is forward of the 
and does not extend into the 
lower compartment. 


center 


Two shelves, one front and one rear 
located approximately 30 inches from 
the floor, further divide the units into 
upper and lower This 


compirtments 


ING 3 


Front view with sliding doors opened and lower panels removed to show the 


interior arrangement. The mechanical 


addi 


fixed 


int ’ v 
which must be 
modulator and 


front 


power 
the shelves pro 
the Type 
The air 


ounted if 


ipporting 


ower tubes 


tem 


ompartments below 


and rear to 


components whict 
ce. Removable par 
area provide easy 


lower compartments 


wer panels are quickly removed 


sing two camlock fasteners just 


le the lower edge of the door open- 
above the shelf 


vide he pt : r 


An interlock switch 


against high 


tage when these panels are removed 


\ll large transformers, reactors 


Aye regulators capacitors 


reakers, et are housed in the lower 


mpartment and the blower 


mpartment 


ontains at 
dry type and 


eaning 


layout is similar in all four units. 


1 the front t 
A four 


ts provides the 


the side 
inch separation 
space into 
t he opened doors slide, with one 
the 


an adjacent cabinet entering 


or entering from front and an 
ther from 
the rear A series of openings in 

ts provide the windows neces 
observation of tubes and com- 
These « penings are protected 
plexi-glass held in place by small 
Each 
is equipped with a latch assembly 
locks the 


closed and is easily 


clips for easy removal 
joor 
while 


tripped while push 


which door in place 


ng the door open. The door also acti- 
vates an interlock switch and a ground 
both operate at 
the 


However 


switch, which the de 


sired position of door to 


full protection 


provide 
the front door 
not 
nterlocked and, therefore, provides ac- 


of the rectifier and control unit is 


cess to main switches and circuit 
breakers 

Above the sliding doors on the trans 
mitter front meter panels for 
mounting meters and indicator lamps 
Below 


able 


are the 


the doors are the lower remov 


panels. Both panel areas are sep 
the trim 
In general, over-all external ap 


arated from door area by 
trips 
surance and styling matches other ex- 
isting RCA transmitter equipment 
spaces, provided be 

pen doors 
i with filler 


nto the over- 


using the « 


, are vere 


ler channels 
id the front cer 


xternal trans 


Both units adjacent to the center 
section have only their rear doors en- 
tering this area. This arrangement 
leaves the front section free for locating 
the necessary controls. There are only 
two units with components requiring 
external tuning the power 
amplifier to the left of the control panel 
contains a variable vacuum 


controls 


capacitor, 
controlled manually by a vernier dial 
mounted on the door jamb adjacent t 
the control panel; and the exciter to the 
right of the control panel has a “slug 
tuned” coil, controlled manually by a 
similar dial located on its door jamb 
Therefore, these dials are in the vicinity 
of the control may be 
grouped with the other controls to forn 
a central No further 
mechanical mounting is required, since 


panel and 


control panel 
nstallation of these assemblies is part 
of the completed unit 

Internally, the mechanical layout and 
is similar for each of the 
transmitter 


arrangement 
four cabinets As men- 
tioned previously, each unit is made up 
vertical 
side panels fastened together to form 
The shelf level is just 
about even with the lower edge of the 
Except for the exciter unit, the 
vertical chassis extends from the base 
to the top cover. In addition to a more 
simplified the smaller 
components assembled on these chassis 
are extremely The 
tube sockets are mounted verti- 
cally, and the tubes horizontally. This 
arrangement 


of a vertical chassis and two 
an “H” section 


loor 


assembly, all 


made accessible 


small 


makes all 
visible and accessible 


wiring easily 
The chassis is 
fifteen inches 
from the door opening, so that all com- 


placed approximately 


ponents on the chassis are within easy 
reach 


All components such as capaci- 
tors, resistors, coils, etc., 


most 
all cases, mounted on the rear side of 
the chassis. 


are, in 


This results in a clean ar- 
rangement on the front of the chassis 
where only the necessary tubes, meters, 


and ated com.- 
ponents are mounted 

The 
units ar? very similar ir 
follow 
shelf” layout 
associated 


crystal oscillators 


ass 


modulator and power amplifier 


internal ar- 
and the 


rangement general 


and described 


The 


‘chassis 
above power-rectifier 
divided similarly into 
for the components 
which supply the voltage to the modu- 
lator and power amplifier. The front 
behind the door of the 
rectifier is accessible at all times 


unit is compart 


ments housing 


compartment 
power 
and is not interlocked, but fully pro- 
tected to control 
The rear compartment of this 
behind the door, contains a spe- 
thyratron control circuit, the com- 


arranged on a 


permit operation of 
switches 


unit, 


are 
insulated 
support the thyra- 


chassis. An 
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Mechanical assembly of the Type 5762 
tubes used in the power amplifier unit. 


tron tubes which are visible from wir 
dows located on front of the transmitter 
door. A set of arc-back indicator lamps 
s also mounted on the thyratron tube 
shelf and is visible through jewels 
mounted in the vertical chassis. 

A single blower, located in the lower 
part of the exciter cabinet, supplies all 


the air required for cooling the power 


tubes in both the modulator and power 


amplifier. Additional cooling required 
for components is also piped and bled 


fron 


ried 


this same source. The air is car- 
from this common source by a 


duct that 


the individual! 


simple air system is part of 


cabinet assembly, as de- 
scribed previously. Smaller pipe ducts 
ngs leading off the main ducts 


“hot- 


or oper 
direct » 4 to the required 
spots.” 

Directly above the air ducts on the 
shelves of the 
amplifier are mounted the 


modulator and 


5762 tubes on 


This 


box is made of mycalex stock of suffi 


power 
an insulated box type mounting 


size to provide the support and in 


required. Th 


cient 


s assembly is di- 


sulati 


the modulator t provide tw 
separate tube mountings for a push-pull 
connected arrangement. In the power 
amplifier, the assembly is combined to 
provide a parallel connected arrangement 
for two tubes when operating at 5 kw., 
or three tubes when operating at 10 kw 

The four thyratron tubes, located in 
the rear of the “power-rectifier” be 
cause of their function, are spot cooled 
by a small blower mounted 
below the tube shelf. Except for this 
small unit blower, all cooling air is sup- 
plied by the one main blower driven by 
motor. There is air filter to 


service; maintenance, in general, is 


assembly 


one one 
minimized 

The blower motor is coupled to the 
wheel through a variable pitch pulley 
and “V” belt. The drive thus provides 
for variations in 
to differences ir 


air requirements due 
altitude locations or 
whether operating at 5 or 10 kw. 

The cooling air is vented through 
perforated covers in the tops of the 
cabinets. If it is into the 
operating room, ventilating fans located 


exhausted 


near the ceiling may be used to dis 
charge the heated air in the summer or, 
the exhaust air from the 
heat the 
is air 
from the 


in the winter 
transmitter may be used to 


If the 
conditioned, the 


room operating room 
heated air 
transmitter may be 
by ducts leading from the tops of the 
cabinets 

The addition of two reactors 
amplifier tube with its 
transformer, and a few 
that is 


exhausted outside 


a power 


voltage regu- 


lated minor 


components is all required to 


convert from a 5 kw. transmitter to a 


The 
facilities for this conversior 


10 kw. transmitter space and 
mounting 
are provided in the 5 kw. design without 
kept 


original 


additional 
within the 
size and design 

Provision has been made in the de 
sign for easy addition of cabinets for 
phasing or equipment. These 
cabinets are similar in design and are 


space or expense and 


of the 


limitations 


audio 


supplied as required by the individual 
radio using a combination 
filler channels and trim 
additional cabinets are 
easy to install and blend well with the 
over-all styling. The new BTA-1M 
Transmitter (a 1 kw. AM transmitter) 
has also been designed to be housed in 
a single unit of this same design. There- 
fore, it can be installed adjacent to the 
BTA-5G or 10G “stand-by” unit 
and still be in harmony with the over 


station. By 
of wire ducta, 


strips, these 


as a 


all equipment. 

Installation has been further simpli 
fied by the fact that each unit is 
shipped completely assembled, except 
for the few components that are re- 
moved to prevent damage in transit 
Except for the interconnection cable, 
one buss, three “boot,” and three ground 
strap connections are all that are re- 
quired during installation. Wire duct 
covers, end shields, filler channels and 
top trim strips are all assembled with 
a minimum of hardware, using the same 
size throughout 

The control panel on the frent center 
iller channel is easily removed for serv 
icing by removal of several screws and 
four plugs. Thus, the 


(Continued on page 29) 


cable control 


Rear view of the various units with interiors exposed. Left to right: modulator. power amplifier. exciter. and rectifier and control. 
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Comparison of several tnodeils of the Bali 
tron with a conventional 6V6GT. Shown 
trom leh to right are a type 6VEGT. and 
the Balitron voltage amplifier negative re 


sistance amplifier, and power amplifier 


ARCUITS 


Of the BALITRON TUBE 


iy 


NORMAN BAI 


Zz. ANTYNE 


The stable negative resistance characteristic of the 
Balitron can be utilized in several usetal circaits. 


the other 
celerates 


opening it 


edge 


e bean s 


ther 


} 
lectron repuision, 


crease in electron 
and the re pul 
or plate whicl 
As a 
s split 


eam 


litions equal 


the target 


Fig. |. Comparison of normal plane of 


electron motion with new plane result 
ing trom extension of electrode G 


?._ amt OF ELECTRON MOTION 


Seer ant OF ELECTRON MOTO 
~ 
~ 
~ 


change 
In the r 


acceleratior 


ormal 


itage app! ed 


Thus 
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a relativel 
resistance c 
established for T, as 


negative 


greater imber 
spon T 


attracted more 


the 


and 


energy 


voltage > ‘low a crit 


al level reverse the resistance 


haracte ym negative t positive 


for the member concerned 


Relatively stable é ons of nega- 


tive resistance operation have been ob 
Typical values are a slope yield 
hms of 


ad up to 


tained 
000 resistance 


hms for the 


> negative 
40,000 


These 


th two h 


values 


indred olt ap 


elements were 


d extend over an appreciable 


voltage range 
The negative res 


tained for the ordinar 


ance slopes ob 


pentode and 


tetrode extend over relatively small 


values of voltage and current. As a 


result, the usable values of negative 


resistance are limited. In the negative 


resistance Balitron, however, the slope 


extends over much larger values of volt- 


current and the consequent 


negative resistance 


arac istic is extended. This can be 


from reference to F 3 which 


a grapt of the r ve t 


pes of P,, 


curve of bott 


resi 
»mbined 
In view of the muct 


resistance characteristic, it would be 


appl cable t review 


One 


the various cir 


cuits which use it of these circuits 
s the 


lator 


stability of this 


negative resistance os 


Despite the extrem 
oscillator, establ “| as 
proaching tl abil of the 


closely ap- 
Pierce 
crystal, it GT f ever, used out 
side the laboratory 


One obvious reason 


low effic and the 
the 


power 


Is the extremely ency 


resultant low power produced with 


pentode tube. With an increase ir 


would seem to be of extreme 


Balitron is 
of 


adaptable 
a newative resistance os« 


simply inserting a tuned cir 


t having an impedance equal to, or 


reater than, the value of negative re- 
the 

which 
used. A 


shown ir Fig. 6A 


t the circuit of Ps, T,, or 


istance in 
combined elements, dependir 
resistance 


negative slope S 


typical circuit is 


where the combined elements are used 
mplex, but even more stable 


«e the 


A more « 
and powerful, circuit negative re- 
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Fig. 2. (A) Plan view of one model of the Balitron 


B) Pian view of nega 


tive resistance version. Dotted lines in each case show the other version 


istance electron-coupled oscillator which 
s shown in Fig. 6B. 
In this the 


ance of T, and P, causes oscillation t 


circuit, negative resist- 


across the tank circuit ec 


L,. Since 


occur 
of C,, 


of resistance 


ym posed 
values 

tank 
impedance can be relatively large with 


relatively high 
are obtainable, the 
out driving off the negative resistance 
curve as high impedance tanks will do 
where they greatly exceed the internal 
resistance of the tube. 

As oscillation is developed within the 


tank by istance action 
the 
This 


appears T. and is 
tank circuit L . Go 


negative res 


sinusodial variations in current 


flowing to T. will result change 
in current 
to the 


is tuned 


upon ap- 
which 
either to the same frequency 
of that 


resist- 


as L,, C,, or to some multipl 
Thus, 
ance tank provides the frequency con 


frequency the negative 
trol of the circuit, with this frequency 
control electron coupled to the output 
tank 


obvious 


through current variations. It is 


that loading of the negative 
the 
neces 


for 


sta- 


resistance tank is eliminated, and 
tank 
held to 


negative 


output mpedance is not 


sarily the values required 
resistance operation. The 
bility should thus be greatly improved. 

Another possibility for increasing the 
effectiveness of this oscillator is the cir 
Fig. 6C 
resistance oscillator employing feedback 


cuit shown ir This is a negative 


Fig. 4. 


A) The Balitron as a converter. 


“ 


200 
VOLTS 


Fig. 3. Graph showing negative 
resistance slope of Pd and Tp 


to increase the effec ve 


of the 
stabil 


power 
oscillator without decreasing the 
In this circuit, 

tank 
The coupling capacitor 


ity to any great extent 


the negative resistance coil is 


center tapped 


C, is serted to couple the voltage 


present the lower end of the coil 
L, to N 


that 


upor 
Phase relationships must be 
the N, voltage 
phase with the T,-P 
of the will 
dition i isfied. Ir 
this 


such changes in 
voltage. A study 
that this 

the ordinary cir- 
feedback would be 
degenerative but here, due to the strange 
of the tube, it 
as positive feedback since N, and T,-P, 


circuit show con- 


cuit, phase 


characteristics operates 


are in phase in any case. It is well to 
that the 


circuit is n 


resistance tank 
control of the 
of this circuit. The feedback 
produce oscillation (that oc- 
the tank « itself) but 
the power that it is 
Exactly what effects 


note negative 
complete 
operation 
does not 
curs in reuit 
increases output 
possible t btain 


will appear in regard to stability have 


(B) Amplifier circuit using the Balitron. 
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lator is introduced w 


to provide the extr« 


verter stability. The 


verse current flow which takes plac« 
n an ordinary converter tube, is elin 
inated here since the modulating sig 
nals are applied simultaneously from 
opposite sides of the beam, not on cor 


secutive control planes as in the or 


dinary case 
A third circuit using the negative 
resistance characteristics of the Bal 


tron is the zero plate resistance ampli 
fier. In this circuit, shown in Fig. 4B, 

Ss the normal internal resistance of the 
tube is effectively cancelled out so that 

Fig. 5. (A) Negative resistance amplifier circuit. (B) Same as (A) with regen the total power is applied to the load 
erative feedback provided by condenser C for the purpose of increasing gain. 


The concepts of this circuit involve not 
only the negative resistance T,-P, but 
been established, but it is evident ) ) , L, tied to the negative resist a positive resistance on T, equal ir 
stability will dec! somewhat as ¢ » T,-P,. The variation in beam cur- magnitude to the negative resistance of 
power output increases, due to the thus produced is beating against T7,-P,. In addition, the coefficient of 

r ' t { he change in current produced by the coupling between L, and L, of the out 
signal voltage injected upon Ny by the put transformer must approach unit; 

f the negative signal tank circuit composed of L,, C; In practice, the conditions of equal 

ombined it The action of the signal voltage and values of negative and positive resist 

e an illator the oscillator voltage will add when in ance have been met with a negative 

having reasonable efficiency and power phase, oppose when out of phase, and resistance of 32,000 ohms on 7,-P., and 
itput. While no extensive tests have produce a resultant voltage when any the same value positive on T,. Unity 


een mace “ id seem that this onc i 


the output appearing upon T, will be a In operation, the source (S) drives 
much wider basis ody of the two frequencies. Cor N, throughout its cycle. On the positive 


phase difference exists. It is obvious that coupling was not, however, obtained 


! 
at “ ? vhf 


) highly stable v.f.o verter action is thus accomplished with swing, the /,, is decreased and the Ir.» 
While the negative resistance Bal the highly stable negative resistance is increased, with a resultant decreas« 

oscillator is atill fresh, the pos vecillator as a base in voltage on this member. The decrease 
lity of using this tube as a converter Several advantages are inherent in in 7T,-P, voltage, because of the nega 

he considered. Th eire own this type of converter. The immense tive R,, tends to increase the /;,.r. but, 
4A, uses a tank « ) ability of the negative resistance oscil- at the same time, the increase in Er, 
tends to oppose this increase. The beam 


is then attracted equally by both plates 


and is free of the inherent resistance 
of either one. Since the internal R, of 
the Balitron is the resistance of the 
beam to attraction by the plates and 


would normally damp the signal, it is 
clear that removing the damping action, 


by providing an equal attraction al 


over the voltage swing, is the seme as 
removing the internal resistance 


The same action occurs on the nega 
tive swing, with the reduction in E 
caused by an increase in /,, being effec 
tively cancelled by an increase in Er, rs 


and, because of the negative R a re 


duction in Ir, +. It is then clear that 


the internal resistance s cancelled out 


mn both sides 


In this manner, while the factors of 


internal resistance are all present 


within the tube, the effective resistances 
to beam movement are cancelled out by 
self-controlled feedback. The whole re- 
sistance presented to the flow of current 
within the tube is cancelled out and all 
Fig. 6. (A) Typical circuit for a the power is applied to the load. 
negative resistance oscilictor. (B) A 
more complex. but more stable and ag , ' 
powerful circuit. (C) Negative re gal as con aK 

sistance oscillator employing feed- the circuit has been tested for voltage 
back to increase effective power. ain. Where the 


Quantitative anal; 


maximum gain factor 


(¢ niunued on page 30) 
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The Reetilinear 


AMPLIFIER 


By 
FRED JEWELL 


Consulting Engineer 
Rectilinear Laboratories’ 


WOR SOME time there has existed 
i need for a device that could ac- 
curately amplify minute electrical 


signals resulting from 
chanical, temperature and 


electrical, me 
ptical vari- 
ations, over a range of frequencies from 
d.c. to several kilocycles. Existing cir- 
cuits performing applications of this 
nature have had their shortcomings— 
principally instability, feedback, cumu- 
lative high voltage, grid blocking, high 
grid bias, etc. The necessary essentials 
of an amplifier to meet these exacting 
requirements are: 

1. Straight line amplification from 
zero to several kilocycles in fre- 
quency. 

Freedom from distortion and har- 
monics. 

Absolute stability and high gain. 
A time rise factor reduced to an 
absolute minimum. 

Numerous tests have proven that the 
tectilinear Amplifier presented in this 
article meets the above standards 

From a casual! glance at the schematic 
diagram of Fig. 5, it may appear that 
this amplifier is nothing more or less 
than a push-pull, direct-coupled ampli- 
fier with a separate power supply for 
each stage. On closer inspection, how- 
ever, it will be found that it is neither 
nor direct-coupled, unless a 
of a 


push-pull 
bridge 
r could be called a push-pull 
Although it is that a 
yridge-type amplifier does automatically 
the 


broad interpretation type 
amplifi 


amplifier true 


push-pull 


push-pull type amplifier does not have 


ncorporate principle, a 


the gain or stability of the bridge-type 
amplifier. 
Granting the rectilinear 


loes connect the plates of one 


amplifier 
stage of 
amplification to the grids of the follow- 
ng stage, it is not directly co 
s directly connected. By the 


ipled; it 
use of a 
separate power supply for each stage, it 
s essentially an a.c. coupled amplifier 
This new unusual feature 


and over- 
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RADIO-ELECTRONIC 


A completed version of the amplifier. 


= 
> 


It is used to amplify 


the output of a photocell in photoelectric engraving equipment. 


A novel circuit is used to provide essentially 


flat response from zero to several kilocycles. 


comes the inherent faults of a dx 
pled amplifier and advar 
tages which will be outlined later. 
Fig. 1 indicates type 
bridge circuit used, in which the output 
of one stage is directly connected to the 
input of the following stage. When all 
resistors are equal, the flow of current 
in R, and R, will be the same, and the 
potential across these resistors at points 
XX will be zero. Consequently, no poten 


cou 
introduces 


the of basic 


tial will be impressed upon the grids of 
V, and V, other than the usual grid bias. 

Consider V electronic 
valves (shown in Fig. 2A), and AP, and 
KP, as the cathode-plate resistance of 
If circuit AP, is closed and 
KP, is opened by a potential impressed 
upon the grids of these tubes, the bridge 
becomes unbalanced and the current will 
flow in the direction of the arrows. A 
potential difference of 200 volts will 
then be impressed between the grids of 
V, and V,, the grid of V, becoming nega- 
tive and the grid of V, positive. How- 
ever, if a reverse potential is applied to 


and V, as 


these tubes 


Fig. 1. The basic bridge circuit as 
it is used in the rectilinear amplifier. 


the grids of V, and V;, as indicated in 
Fig. 2B, it will also unbalance the bridge 
circuit and cause current to flow in the 
opposite direction. This will cause a po- 
tential difference of 200 volts to be im 
pressed between the grids of V, and V,, 
but the grid of V, will become positive 
and grid of V. will become negative 
Therefore, the polarity is reversed 
across V, and V, by a change of polarity 
across the grids of V, and V,. Tubes V 
and V, cannot become completely closed 
or opened, but any variation of the 
cathode-plate resistance of these tubes, 
caused by a change of potential upon 
the grids, will cause a corresponding po- 
tential change across the resistors of 
the plate circuit of these tubes, within 
the limits of their characteristics. Ac 

tually this condition causes the circuit 
to become an electronic relay. 

It will be noted that if a physical 
connection is made at point Y, Fig. 1, 
bridge type of ampli- 
it becomes a 
direct coupled amplifier. Also, a poten 
tial difference of 150 volts will exist be 
which would 


the value of the 


fication is destroyed and 


tween these two points, 


throw a high negative bias on the grids 
of V, and V,. This 
blocking and a consequent loss of sta 
bility and gain which would necessitate 
offset this 
introduce 


would cause grid 


compensating measures to 
problem, and tend to 
other undesirable complications 
The primary objective of any ampli 

fier is to convert a minute electrical sig- 
nal pattern into an exact duplicate out- 
put power pattern which can be con- 
mechanical and other forms 


thus 


verted into 
of energy by a transducer. Consider Fig 
3, which could be a pattern of an input 
voltage variation, regardless of whether 
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Fig. 2. Analogy of the theory of 
the circuit (A) with one polarity 
and (B) with the polarity reversed 


= 


Fig. 3. Representative signal pattern 


slopes or 
be consid 


chara 


corners, 

ampuiif with su 
«. It is ted only to the time 
red for » current to built up in 
practical purposes, 
se factor very low when 

odea are used 
amplifier which uses any method 
mpedance coupling from one stage to 
ther in cascade amplification, such 
ild not 


this pattern as effectively, 


ondensers or transformers 


required for cur- 
inductance and 


The first stage 
fier (Fig. 1) p le asic « 


It can measure ilk 


r 
req jiremen 
ng to a phototube 
ampere. Although 
little or no value as an 
| not float or drift 
I coupling this t 
ther stage of amplification without 
ndenser transformer as a me 
we have an a.c. amp] 
d.c. amplifier with the 
characteristics 

This same circuit itomatically in 
corporates the principle of push-pull 
amplification. The second and other 
even harmonic currents generated with 
n he stage produce no effect on the 
output resistors and, hence, do not ap- 
in the output circuit. Push-pull 
requires less filtering of the 
le power and delivers more than 

ce the power of a single tube 


interstage Coupling 


The interstage coupling of cascade 
atior n direct-coupled ampli 
presents the main problem. The 
he stages of the entire 
s, complicates this 
y. This problem is 
< nsidering Fig. 4, 
) stages of intermediate 
output power stage 
ng 
late voltage tube of 
Its plate supply 
flowing in the 


Fig. 4. Circuit diagram of a conventional direct coupled amplifier with 


two stages of intermediate 


coupling feeding an output power stage 


oo 940 —— ————l 


— 690 V.—< 


Oss 


a type of tube with charac 


a 


teris * of the of 300 volts 


plate supply and current carrying 
capacity of 30 m 
V, has a plate voltage of 450 vol 
and a current carrying capacity 
of approximately 100 ma 

This would mean t t plate 
potential of 90+ 301 450 volts, or at 
tal of 840 volts, would have to be applied 
to the amplifier. Therefore, there would 
be a potential difference of 840 volts be 
tween the input and output, involving 
all the difficulties of insulating and 
hielding, and the physical danger of 
this high voltage 

Now, as the plate of each preceding 
tly coupled to the grid of 


age, a high negative bia 


stage is dire 
the following st 
s applied to the grid of the next tube 
gr negative bias at 
ig. 4. It me overcome 
a degree Dy means uch a8 pointed 
it | Loftin-White ir sir direct 
ipled amplifier but, here again, we 
ntroduce another cor cation to over 
come the inherent obje n of this type 
f an amplifier 
As pointed out prev any change 
n the potential of the entire circuit 
affects the circuit as a whole. This espe 
cially applies to the grid-cathode circuit, 
as any change in potential of the grid- 
cathode circuit is amplified by the am- 
plification factor of the tube itself, 
which will have a tendency to throw 
the amplifier into a state of oscillation. 
Once more, means may be introduced to 
overcome this difficulty to a certain ex 
tent, such as tube voltage regulators 
and line voltage regulators of the power 
supplied by an a.c. rectifier 
ty considering the schematic dia- 
gram of Fig. 5, it becomes readily ap- 
parent how these objections are over- 
come and, in effect, this amplifier im- 
bues all the characteristics of an a.c 
amplifier. Ye is directly connected 
and auotms ly takes advantage of 
all the features of a 


amplifier 


lirect-coupled 


t is very important to understand 
that the B power supply for each stage 
independent of the other supplies. This 
method of coupling eliminates the nece 
sity of having to use a high positive ‘gri 
, 


n the gri lowing tube 


onsidered in ar his circuit 
wdies the principles of resistance 
coupling without the use of condenser 

It also incorpor ples of the 
bridge-type amplifier advan- 


tages of high gain ar 


Application and Characteristics 


schemat gram of the com- 

plete, all-purpose amplifier, embodying 
all the principles covered in this article, 
r actual test, 
fa 


is shown in Fig 
this amplifier will take the 
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SLOT RADIATORS 


The characteristics of slot 


arrays and the effects of 


slot position are detailed. 


SSOCIATED WITH the electro 


magnetic field in a wave guide or 


other transmission line is the dis- 


tribution of current over the boundary 


surfaces. The arrangement of current 


such that a narrow slot may be cut 


into the transmission line parallel to 


This slot 


distribu- 


the direction of current flow 


will not perturb the current 


tion in the transmission line and will 
therefore not couple the internal field 
Examples of this type of slot 
are the slots cut along the center 


f the 


guides, 


to space 
lines 
broad sides of rectangular wave 
those on coaxial lines which are 
the axis of the transmissior 
into the 
narrow side of rectangular wave guides 
The first two 
examples cited offer a means of entry 
into the transmission 
used to study the 
figuration, usually connected with im- 
The third ex 
ample of a non-radiating slot has been 


parallel to 
line and those which are cut 
normal to the guide axis. 
system and are 
ield cor 


internal 


pedance measurements. 


used as a parasitic element in a Yag 
array 
If a narrow slot is oriented so that 


current iines 


t is no 


parallel to the 
t will constitute a radiating element 
The degree of coupling of the internal 
field to space depends on the current 
density intercepted by the slot and the 
length of the slot 

l The 


current iines 
radiat- 


component of the 
transverse to the 


ype of circuit element that the 


Fig. 1. Variation of the components of the 
a longitudinal shunt slot 


admittance of 


ing slot presents to the transmission- 
of the 
is a function of the position and orien 
of the slot on the 

Linear arrays of slots may have care 
fully 


aperture 


line representation wave guide 


tation wave guide 


controlled illumination over the 


Such arrays may be used as 
antennas where the optical approach is 
unsatisfactory due to limitations of 
space, weight or windage requirements 
The design of such 


knowledge of both the power radiated 


arrays requires a 
by each slot and the relative phase of 
the fields slot. Available 
data were used to design shaped beams 


from each 
and low side lobe level arrays. The re 

sults were not up to expectations so that 
add 

tion, the phase of the fields radiated by 
slots other than the 
not known 


improved data were desired. I: 


resonant ones Was 


A series of measurements was per 
formed on slots having their longitudi 
nal axis parallel to, but displaced from, 
of the This type 


may be represented as a pure 


the axi 
of slot 


shunt element across the transmission 


wave gu de 


line representation of the wave guide 
The measurements conducted at 
X-band, but the that 
the necessary information for designing 


were 
results indicate 


arrays at other frequencies may be ob 


SPLACEMENT OFF WavEGUIOE CEN 


By KR. J. ST 


Research and Development Labs 
Hughes Aircraft Company 


tained wit! 


very few checking measure 


ments. Direct scaling of parameters 


obviously may be used 
The 


admittance measurements were 


ted along two lines 

(a) Direct admittance measurements 
ising a traveling probe in a slotted 
wave guide and 

(b) Calculations of the 
of slots 


irements 


admittance 


from radiation pattern meas 


Slots having a conductance greater 


than 0.1 can be measured very 
ately by the direct 


accur 
measurement tech 


nique Lower conductance slots are 
measured more accurately by compar 
ing them to a known high conductance 
slot in method (b) above 

The power pattern of 2 isotropic ele 


ments is prop rtional to 


P 1°+A 


4. cos (kd cos @ (1) 


where A, and A, are magnitudes of the 
excitation coefficients, d + # the spacing, 
and © is the phase difference between 
the coefficients. The radiation pattern 
is maximum or minimum depending on 
whether cos(kd cos @ + ©) is + 1 or 


1. Then the ratio 
(p=) " 
l 
P. ‘) , 
P 


obtained and 


Fig. 2. Absolute phase angle of slot radiation 
versus the ratio of length to resonant length. 


TE PHASE ANG 
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Fig 


tudinal 


Fig. 4. Resonant 
tudinal shunt slot 


SPL actwets rom enter we shunt 
3. Resonant 


slot 


onductance of longi 
slot displacement 


wave 
ve 


) 
| 

ess 
a } 


I 
, act meer 
real qué 
the field in 
field 


If the wave 


where e 
Th equat ws that 
the wave guide lags the radiated 
f 
y 


t by 90 


slot 


a resonant sl 


1ide field at the as a ref- 
then the 


if the a 


radiation 


phase 


Watson’ has shown that the admittance 
f a slot the 
tangular coordinate admittance plane 
gth of the slot This 


e satisfies the expressior 


traverses a circle on rec 


e ler s varied 


RESONAN 


(9) 
uu 


FREQUENCY 


conductance of longi 
vs. resonant frequency 


where G. the maximum value of the 


admittance and 


Tests 


occurs at resonance 


were performed on six slots, each 


having different displacements from the 
ave guide center-line 

lar plot of measured values of G 
that lie on a 

coincides the circle 

From these circles 


shows the points 


which with 


ry Eat 


mum c¢c 


(4) 


ax nductance of each slot 


1. The 1 and 2 


the 


~oints in Figs 
Equivalent block circuit I s in Fig 


ned ff al e 
array of shunt elements ox rom AHove 


Fig. 6. Shunt slot resonant frequency vs. length Fig. 7. Shunt 


ee ee 


measurements le 


It is interesting to no 


that the ratios G 


G. and B/G. and the 
radiation 


center-line d 


phase of the 
f the 


are ependent 


splacement f the 


n's’ expression f the cor 
tudinal 


na rectangular wave guide 


fa resonant long 


> measurements made ongitudi 


nt alot 


s ir 5 «ine! 

r dimens at 

liffered fr obtaine 
- 

rical express 


tudinal 


n Fig. 3 
a large 


Radiation measure 


wit ground plane about 
the slots gave essentially the same re 


sults direct admittance measure 
ments without a ground plane. The dif 
ference must be attributed to finite slot 
width thickness. The 


frequencies of slot 


as 


and finite wall 


resonant shunt 
were determined as the slot length was 
increased. 

A typical curve of the resonant fre 
quencies of a shunt slot as a functior 
of slot length is shown in Fig. 6. The 
empirical curve is directly proportional 
to free space wavelength 

Since slot resonant length is directly 
proportional to free-space wavelength, 
a single curve of slot length as a func 
of 
guide center-line will be sufficient 
of the 
in free space wavelength of longitudinal 
slots as a function of the 
placement off the guide center 
line. Watson* has shown that for small 


the wave 
Fig 
lengths 


tion displacement from 


7 is a plot resonant 


shunt dis 


wave 


displacements the theoretical length of 


a longitudinal shunt slot increases para 


bolically with its displacement from the 
center of the broad face. This is experi 


verified by this curve Fig 


mentally 


slot resonant length versus dis 


placement of the center line off the wave guide 


° 5 ARE MEASURE 
VevE «Ss Stm- te 
PrRICaL 


~ ——— 


‘oe 


EXPERMENTAL POINTS DE 
TERMINED @Y ADMITTANCE 
MEASURE MENTS 
EXPERIMETAL POINTS 
FROM RADIATION PaAT- 
TERN MEASUREMENTS 


’ waviows CENTERLINE K INCHES 
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Fig. 8 E-plane radiation pattern of a 
low conductance longitudinal shunt slot. 


+ 


conductance of a onant slot 


ction of frequency. The points 


are measured and the curve satisfies the 


Slet Radiation Patterns 


The design of an array of shunt slots 


to give a specified radiatior 
that the radiation 


a single slot be known. For a shunt slot 


requires pattern 

array in a straight wave guide the pat- 
tern of primary interest is the H-plane 
pattern. Fig. 11 is a typical H-plane 
pattern for a single slot. When a large 
ground plane was placed about the slot, 
the pattern only by the 
elimination of the backward lobe. This 
pattern is the same as one-half of an E- 
half wavelength 
is of in- 


was altered 


plane pattern of a 
wire dipole in free space It 
terest to compare the E-plane patterns 
of a low conductance slot (Fig 
high conductance slot (Fig. 9), 


8), a 
and a 


} 


slot with a large ground plane about it 


Fig. 11. H-plane radiation pat 
tern of a longitudinal shunt slot. 


20° . 20° 


FREQUENCY 7 
ONDUC TANCE 
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(Fig. 10). The asymmetry of the high 
conductance slot on the surface of the 
wave guide caused the radiation pat- 
tern to tilt off the normal. Symmetry 
in the pattern resulted when the slot 
was surrounded by the large ground 
plane. The amplitude variations in the 
radiation pattern are due to interfer- 
ence effects caused by reflections from 
the edges of the ground plane. The 
measured positions of the maximum 
and minimum values check very closely 
with those calculated the ex- 
pression :* 


from 


na 


@=are sin 5 (13) 
2d 


which is obtained by assuming elements 
at the edges of the sheet having random 
amplitude phase. The distance 


sheet is 2d. 


and 
across the 
The change in the field patterns due 


to lateral displacement must be com- 


pensated for when designing an array 
the of a 
No compensation is 


using these slots in surface 
plane wave guide 
necessary when the surface about the 
slot is a large ground plane 


An array of slots may be used to pro 


Fig. 10. Eplane radiation pat 
tern of a slot in a 19-inch square 
ground plane at 9200 megacycies. 


duce a shaped beam or a beam with the 
narrowest main lobe radiation pattern 
for a given side lobe level. Both of these 
types require arrays having carefully 
controlled distributions. The 
relative magnitude and phase of the ra- 
diation fields from each slot 
may be determined by several 
methods. 
analogue 


aperture 


required 
known 
One may use the potential 
the 


discussed by 


method, or equivalent 


=m = 
Taylor and J. R. Whinnery’, or methods 


analytical method 
such as Fourier analysis, which are less 
general but often adequate in particular 
cases 

set of 


parameters to decide upon are element 


Having determined a particular 
excitation coefficients, the next 
spacing and transmission line termina- 


The 


whether the elements are resonantly or 


tion latter usually depends on 


non-resonantly spaced. An open circuit 
across the terminating slot is used with 
a resonantly The 
ing between elements is determined by 


spaced array spac 
the type of radiation pattern required 
and the admittance characteris- 
For example, to have high 
a short array requires a non- 


input 
ties desired 
efficiency, 
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Fig. 8. E-plane radiation pattern of a 
high conductance longitudinal shunt slot. 


termination, and for great 
est bandwidth the spacing must be reso 
nant. A long array will have a small 
bandwidth if 
either type of 
nant spacing and matched termination 
the 


width characteristics 


resonantly spaced with 


termination Non-res 


give long array very good band 


Fig. 5 is the equivalent circuit of ar 
of shunt elements where mutual 
the 
the 
This cireuit applies very 
The 
n elements, the first 


array 
effects 


their «: 


bet weer elements, except 


ipling to dominant mode 
are neglected 
closely to longitudinal shunt slots 
array consists of 
being nearest the generator 

The exact transmission line equations 
are relatively complicated. However 
in particular cases, these may be simpli 


fied considerably. 
Resenant Spacing 


with half or 


full 


1 uo 


for 


For arrays wave 


length spacing 


v.[1 "eY, 


reduces . V. 


which 


arrays 


short 
Because: 
(Continued on page 26) 
Fig. 12. Radiation pottern of a 
seventeenelement array of reso- 
nant longitudinal shunt 


NEER 


(0.002 
yethylen 
iy pressed 
ng for protec 
easil 
ly-driven 
y mac ly cuts the tapes 
o long strips of the desired widtl 
At present, the , yr tape, cut t 
width, is applied to printed circuitr; 
y hand from a continuous spool 
One of the new NBS resistors is set ape % gusnee ge pestien and 
in place on a miniature cylindrical off with a razor blade. Plans 
chassis. It is cured by baking. ever, for development of a device com- 


cscs. ) ADHESIVE TAPE 


howeve 


rporat 


RESISTOR 


This NBS development permits better control 


of resistors in printed circuit techniques. 


parable t re stapler which will 

accept a roll of the resistor tape and 

apply and cut off a resistor of standard 

lerances ength each time a knob or handle is 
s diffi pressed 


cone resin** is 


S 
adhesive because of its suitability for 
high-temperature operatio S the 

y temperature of the sil ne resir 
,» ar d since 
ors have 


the NBS 


applicabl 


been 

to indicate 

ised in Mak 
>» tempera- 
application to 
plastic materials 
suitable for 

iperatures 
ng resistor 


range of values 
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This so- 
the 
number of 


was considered but rejected. 


called “aspect ratio” system has 


advantage of reducing the 
rmulations needed for a complete re- 
sistor range, but it complicates equip 
ment design and production. Resistor 
limensions were therefore standardized 
at a length of 0.5 inch (0.3 inch inter- 
electrode distance) and a width of 0.13 
nch = 0.02 This slight leeway 
n width permits some adjustment of 
resistor value in the slitting operatior 
With constant dimensions, wattage rat- 
gs are substantially independent of 
esistance value, and different contact 
values due to different con- 
of silver and 


inch 


resistance 
tact areas resistor are 
eliminated 

Both natural and synthetic graphites, 
as well as various carbon blacks, are 
used in the resistor formulations. Values 
of the resistors are varied by chang 
ng the ratio of carbon to resin in the 
mixture and by using different carbons. 
The proportion of carbon to resin 
ranges from 10 to 50 per-cent; leaner 
mixtures have been found to give less 
favorable characteristics 

Tape resistors made from graphite 
mixtures have proved remarkably stable 
at ambient temperatures of 200°C. An- 
other advantage of graphite formula- 
tions is that unusually low resistance 
values, down to about 100 ohms, can 
be obtained. Unfortunately, however, 
the useful upper limit of the graphite 
be about 5000 
which are less 
desirable at high temperatures, give 
values from 5000 ohms to 10 megohms. 
Only a few carbon blacks have been 
found which yield tape resistors satis- 
200°C. For 
however, car- 


formulations seems to 


ohms. Carbon blacks, 


factory for 
resistance ranges, 
bon-black tapes have been made which 
170°C 


operation at 


most 


are satisfactory at 

The coating formulation, carbon, res- 
n, and solvent, is agitated with por- 
celain balls on a ball mill for at least 
72 hours before it 
tape. 
abinet. To secure a uniform 
the tape, in the form of an 
belt 13 feet long and 1% 
is moved rapidly past a 
many the 
slowly deposited. A number of infrared 
heat 
inches of the moving tape, hasten re- 
moval of solvent during spraying and 
dry the tape to the desired degree of 
stickiness after spraying 


is sprayed on the 


Spraying is done in a special 
coating, 
endless 
inches wide, 
spray gun 
mixture is 


times as spray 


lamps, mounted within a few 


is stopped 


The tape-slitting machine employs 12 
disk knives mounted in pairs, slightly 
werlapping so as to 
action and 
ground spacers 
tape may be 


give a 
separated by accurately- 
4 small sample of the 


scissors 


tested for value before 


the entire tape is slit. Testing is done 
by cutting the sample to a series of 
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0.01 
inch 


inch 
and 
these 


strips varying in width by 
0.11 to 0.15 
making up a test plate from 
the basis of 
the slitter can be set to cut the entire 
roll into strips of the width 
to give the desired final resistance 
value. A single belt of resistance tape 
yields approximately 1500 resistors 

Proper curing of the resistors after 
application to the printed circuitry is 
extremely important. The curing proc- 
ess hardens the resistor, bonds it more 
firmly to the plate, and stabilizes its 
electrical characteristics. Although the 
optimum cure for different formula- 
tions differs considerably, a compromise 
cure of 4 hours at 300°C has proved 
satisfactory and has been adopted as 
standard. Curing is done in a tempera- 
ture-controlled electric furnace to which 
an aluminum inner liner has been 
added to secure more uniform tempera 
ture distribution. 

In using the resistors at 200°C, it 
has been found that those made from 
some formulations change sharply in 
value during the first 24 hours, then 
remain stable for several hundred 
hours. For this reason, there is some 
advantage in following the standard 
4-hour cure at 300° with a 24-hour 
treatment at 200°C. As changes in 
the resistor film resin take place quit« 


over the range 


strips. On test results, 


necessary 


slowly at room temperature, the resistor 
tape may be stored for long periods. Its 
storage life may be further extended by 
refrigeration. 

Testing and development of tape re- 
sistors are continuing at NBS. This 
work utilizes a test oven of special de- 
sign which permits automatic recorded 
measurements to be made simulta- 
neously on a large number of resistors 
without removal the oven. 
proved resistance formulations are be 


from Im- 


A specially designed electrically driven 
tape slitter cuts the tape resistor into 
strips of the desired width. Twelve disk 
knives. mounted in pairs and spaced 
by accurately ground spacers, overlap 
slightly to give a scissors action. 


“ever eteveve 


Typical printed circuit without (left) and 
with (right) the new NBS adhesive tape 
resistors in place. In printing the silver 
circult pattern on the ceramic plate a 
qap of 0.3 inch is left at each point re 
quiring a resistance. Resistors of appro 
priate values are then pressed into posi 
tion and cured by baking the whole piate. 


sought, particularly for certain 
ranges. Attempts are also being made 
to develop a satisfactory additional 
protective coating for application to 
the positioned resistor. 


ing 


End view of spray cabinet in which the re 
sistive coating is applied. A spray gun de 
posits the v 4 lation onto an end. 
less belt of thin asbestos-paper tape. Inira 
red lamps accelerate drying. Many trips 
are made, ri if 4 ati 


A VIDEO 
PROBE mis, oo 


By 
ROBERT KR. RATHBONE 


Servomechanisms Laboratory Fig. 1. The completely assembled probe in an 
Massachusetts Institute of Technology aluminum case with grounding clip attached 


A general-purpose probe featuring high input 


impedance and good high-frequency response. 


pedance, good high-freque! response, 
and high input impe ; A type SC- 
968 triode, offerir small size, high 
mutual conductance, and high dissipa- 
tion ratings, was selected for the catl 
ode follower, but since the tube over- 
loads oltages greater an 1 


two ) at the input, it was necessary 


to provic ‘ n attenuators so 


ide range of input voltages 
fixed length) from ould be accommodated. The circuit 
input of the scope schematic and parts values for both the 
This type of probe is useful for the ob cathode follower and the attenuator are 
erva ' luced it tent ervation of long pulses; however, wher given in Fig. 2. 


neasurement . ’ ran “s are al 


yout the same length It was found that the attenuators 


rminated cable time of the coaxial cable sould not be sufficiently compensated 
ecu! when the top end of the voltage divider 
, the probe now use, is the was shunted by a 2-usfd. condenser, ur 
combined efforts of many; less special precautions were taken. It 
Mr. John Ely and Mr. was necessary to use three /RC metal 
ly general ’ llower | an deserve special men ized resistors (R,, R:, Rs, Fig. 2) ir 
employ 1 * compensated n fe work on the original de- series, and to avoid overheating the pig- 
} rtair , é , shown in Fig. 1, ail leads on the resistors when solder 
isually 100:1) ‘ a terminated coaxial cable having ing. These resistors, plus R,, must be 
a method of couplir a characteristic impedance of 93 ohms. measured to within 1% of their 
to a nehro vid The cable may be made any length up rated values to insure an over-all probe 
100 feet without introducing reflec accuracy of 1-2%. In all except the 
ns. The cathode follower, designed 1:1 and 3:1 attenuators, it was neces- 
feed the cable, has low output im sary to add capacitance on the lower 
end of the attenuator to get proper 
Circuit diagram of the attenuator and cathode follower. compensation (C,, C,, Fig. 2). One of 
ve two condensers is Variab and may 


adjusted to give 


he yrop comper 
I An input capacitor 

connected to the atter 

voltage out of the 

follower. The value 
the volta 


. ¥ 
RC METALL ITED TY 
OTs S Sees 


ne 
vie 


iminum 


h provides ld against 
capacitance and 1 ip of stray 
particular! 


npedance circu 


if nf 
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e Gs 


moots a, 8. aC a 
A—10 turns, 46 


fesstances fror 


B—15 turns 140 
resistances from 50 to 500,000 . ohms 
€-3 turns, 13 


watts —ress'orn« 


LABORATORY 


MOCTL HELIPOT 
The ideo! ress 
unit for use in lob 

ond ex«peri 


MODELS fF. G AND J PRECISION 

‘ SINGLE-TURN POTENTIOMETERS 
Feature both continvous and limited me 
chanical rotation 
Come ol rotation. Versat 


with moximum effective 

ty of designs per 
a wide variety of special features 

r. 3.5/16" dia., 5 watts, electrical rotation 
3 resistances 10 to 100.000 ohms 

dia., 2 watts, electrica 

»ces 5 to 20,000 ohms 

5 watts, electrical rotation 357° 


—resistances 50 to 50,000 ohms 


precision od) 
able in eight 
rotation 


special order 


FOR PRECISION 
POTENTIOMETERS 


es from 5 to 30,000 ohms 


10 turn HELIPOT - 


100 to 100.000 ohms 


MODELS DO AND £ HELIPOTS 

Provide extreme accuracy of comtrol and oad- 
justment, with 9,000 end 14,400 degrees of 
shott rotot 


O—25 turns, 234 


$ wette< 


3.5/16" dia, 15 wortts 
resstonces tro 

coil, 1.13 16° die, 3 €—40 turns, 373 

—resstonces trom 200 ohms to one 


w 
MODELS R AND W DUODIALS 


able in standerd turns ratios 

ond 40 to 1. Inner scale in- 

or position of HELIPOT sliding 
nd ovter scale the helical turn on 


located. Con be driven from knob 


ty of DUODIAL Aveil 


resistance volves from 2 veter, exclusive of index 
end other volves on x 


For many years The Hetiror Corporation has been a 
leader in the development of advanced types of potentiom- 
eters. It pioneered the helical potentiometer—the potentiom- 
eter now so widely used in computer circuits, radar equip- 
ment, aviation devices and other military and industrial 
applications. It pioneered the Duoniat*—the turns-indicat- 
ing dial that greatly simplifies the control of multiple-turn 
potentiometers and other similar devices. And it has also 
pioneered in the development of many other unique potenti- 
ometric advancements where highest skill coupled with ability 
to mass-produce to close tolerances have been imperative. 


In order to meet rigid government specifications on these 
developments—and at the same time produce them economi- 
cally—Hewiror* has perfected unique manufacturing facilities, 
including high speed machines capable of winding extreme 
lengths of resistance elements employing wire even less than 
.001” diameter. These winding machines are further supple- 
mented by special testing facilities and potentiometer “know- 
how” unsurpassed in the industry. 

So if you have a problem requiring precision potentiom- 
eters your best bet is to bring it to The Heturor Corporation, 
world’s largest manufacturer of such equipment. A call or 
letter outlining your problem will receive immediate attention! 


*Trade Marks Registered 


3-GANGED MODEL A HELIPOT AND 
DOUBLE SHAFT MODEL C HELIPOT 

All HELIPOTS, and the Model F Potentiometer, 
con be furnished with shaft extensions and 
mounting bushings ot each end to facilitate 
coupling to other equipment 

The Mode! F, and the A, 8, and C HELIPOTS 
are available in multiple assemblies, gonged 
at the factory on common shafts, for the con- 
tro! of associated circuits 


MULTITAPPED MODEL & HELIPOT AND 
6-GANGED TAPPED MODEL F 

This Mode! 8 Helipot contoins 40 taps, ploced 
Os required ot specified points on « 

Gang Model F Potentiometer contain 

thone! taps on the middle two sections 

tops permit use of podding resistors to create 
desired non lineor potentiometer functions, with 
edvantoge of flexibility, in thet curves con be 
oltered os required 


CORPORATION, SOUTH PASADENA 4, CALIFORNIA 


Field Offices: Boston, New York, Philadelphia, Rochester, Cleveland, Detroit, Chicage, St. Lewis, Les Angeles and Fort Myers, Flerids. Expert Agents: Fratham Co.. New York 18, WY. 
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G A & F Carbonyl Iron Powders are unique 
... This new book is unique . . . Here is the 
most comprehensive treatment ever given 
to the characteristics and applications of 
Carbonyl Iron Powders.(The 3-page bibli- 
ography alone is a valuable addition to 


your reference library.) 


This book was written for the manufacturer 
or engineer who wants a maximum of facts 


with a minimum of verbiage. 80° of the 


ANTAR A. 


story is told with photomicrographs, dia- 
grams, performance charts and tables. 
Established applications are fully covered; 


new applications are suggested. Ask your 


core maker, your coil winder, your indus- 


trial designer, how G A & F Carbonyl Iron 
Powders can improve the performance and 
reduce the cost of the equipment you man- 
ufacture. Write us — without obligation — 
for your copy of this new book. Kindly 


address your inquiry to Dept. 16 


CHEMICALS 


DIVISION OF 


GENERAL DYESTUFF CORPORATION 


435 HUDSON STREET + NEW YORK 14, N.Y. 


Radio Eer.LecTrTReOoOwnic 


lron Powders... 


ENGINEERING JANUARY 


1952 


5 YOUR 
= COPY 


awaits 
your request 


, carbonyl iron 
powders 


...the 
technical portrait 
of an 
unusual 
product 


GA & F. Carbonyl 
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‘ERMANIUM Bi 
DIODE — 
X PERIENCE 


TR, 


i 


Pertormance of the 16.000 
germanium diodes used in 


the NBS SEAC computer. 


YN STATES proeductior 
i germanium diodes for radic 
electron applicatior ha 
panded to something lil 
Yet because 
germanium diodes 


extensive service study, and f A group of base-mounted diodes and associated cabling. part 
» A of the 16.000 diodes used in the NBS Eastern Automatic Computer 


ta on their characterist 

e become available 

16,000 germanium tion rate f , veral thousand di- ist be excluded. Tests are ade twice 

' ng and switching xles purchased in the last six months of of a diod ) service, once 

th the requirement of very 1950 we ss than 2 per-cent. Mors before soldering into position and cnce 
yility, the National Bureau of ‘ liode quality has undoubtedly im after. Equally important to reliable 
Master Automatic Con ) ed since SEAC’s first diode pur computer function are the preventive 


s natural proving ch were made, and continued im- maintenance checks made at regular 


Of interest, provement seems like! tervals on diodes already in service 
preliminary study SEAC circuit is designed to use SEAC diodes are tested for back cur 
germanium diodes ir liodes of a single specification, the 50 rent at -40 volts and for forward volt 
Conducted by J. H ts (bac 50 milliamperes (forward) age drop at 20 ma. forward current, the 
NBS electroni ty ' lue of -40 volts was design maxima. For a “normal” diode 
t ng the absolute limit of i.¢., one that does not “creep” appreci 
ltage that would be encountered, ably, permissible back current at -40 

a. was chosen arbitrarily as volts is specified : wa. before sol 

1950 the pes forward irrer der 300 wa. after soldering, and 50( 

dividually sa. for units in service. For a “good 
n SEAC; spot cl 
, 


‘ all weal inks are | 


itstanding requires boa must em 


eck creeper”, corresponding rejection limits 
, 20, 200, and 300 wa. (A “good 
reeper” is defined as ne that drifts 


less r nd s lizes marked) 
Back current drift with time of an in “ than 00 wa. and stal es markedly 
dividual “creeper” diode recorded at n the % minute ol ‘ n period.) 


three different operating temperatures Rapid “wigglers” rapidly-fluctuating 


reepers, with periods of less than a 
must not exceed plus or minus 
fluctuations. Maximum permis 
rward voltage at 20 ma. is 2.( 
fore or after 

runits 

was 

partl) 


ircuits are current 


ly because the fixed~< 


s st -Cil t prox 
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Deterioration of back characteristics 
as been the chief reason for SEA‘ 
jiode replacements; and excessive creep 
has been a much more frequent reason 
for replacement than excessive bach 
irrent Excessive creepers are re- 
placed because of their unpredictability, 

ugh creep of itself will not neces 
cause computer misfur 
current was 
tial perce 
available 


ling 


e hermetically 
wax embedding 
e of creep varied betweer 
owever, as well as from batch t 
Forward characteristics, unlike 
haracteristics, deteriorated very le; 
ind the number of complete failures 
ich as shorts and opens was negligible 
Creepers vary widely in their be- 
haviour. Initial creep may be in the di- 
rection of either increased or decreased 
current, while the long-term trend may 
bear no relation to the initial trend. 
Initial downdrifters are at present con- 
sidered as undesirable as updrifters, 
since either seems likely to rise to ex 
cessive currents in the course of time 
Creep may be gradual and steady, per 
haps ultimately leveling off. Or, as 
more often happens, it may be more or 
less periodic, the period varying widely 
from less than a second (“wigglers’’) 
to a number of minutes or even hours 
It now seems clear that:diode creep 
s not caused to any appreciable extent 
by imperfect mechanical contact. Al 
though moisture is suspected of playing 
some role, it appears unlikely that some 
of the observed creep phenomena could 
~ caused by moisture alone 
In addition to the observations on di 
odes in regular service, a few experi 
nents were made. To study the effect 
of operating temperature on creep, 29 
‘reepers were tested at 25° and 75° C 
Although individual units differed, these 
experiments indicate that drift is not 
notably aggravated by increase in tem 
perature within the usual range 
Another group of 18 creepers was 
studied for 210 hours at room tempera 
ture in an effort to determine whether 
an observation of one minute or less is 
sufficient to exclude long term creepers 
These limited data indicate that one 
ninute or % minute observations, hold 
ng to a 300 wa. limit, satisfactorily ex 
ude those units which would later 
irift bevond 500 ua 
The SEAC diode experience study it 
ates a definite need for more life 
and better specifications for ger 
unium diodes for computer applica 
ns. NBS investigators have outlined 
jata-compilation and specification proj- 
ich they hope will be under- 
taken cooperatively by computer groups 


and other intereste ode ser — & 
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FIXED RESISTORS 


Small, light, molded carbon units fully 
insulated and mowmture ected by phenolic sl 


types in 
2 t 


VARIABLE RESISTORS 


Types, sizes and ranges for volume control, 


trol potentiometer and other applicatior 
from OOO yhimea t megohms 


concentric shaft dual controls and many special types 


Largest assortment including side-molded types 
for permeability tuning, iron cores for choke coils, 
sleeve cores, threaded cores, cup cores and dozens 


of conventional types in various grades 


CERAMAG* (non-ferrous) CORES 


A pioneer in producing satisfactory ferrite cores 

in production quantities, Stackpole offers a complete 
line of television types plus full facilities for developing 
suitable units for military and other uses. 


LINE AND SLIDE SWITCHES 


20 standard, inexpensive designs including 3-ampere 
types are ideally suited to instruments, toys, 
appliances, radios and other electrical equipment 


MOLDED COIL FORMS 


Low in cost—permit srnaller coils—pave the 
way for simplified equipment assembly with 
point-to-point wiring and an absolute minimum 


of soldered connections 


GA "GIMMICK" CAPACITORS 


Cheaper to use than twist-wire “gimmicks” — 
and offer far greater stability, higher Q, better 
insulation resistance, higher breakdown voltage and 


greater mechanical strength 


WRITE FOR CATALOG Ask for Electronic 
Catalog RC-8 (Note: Stackpole components are sold only to 


manufacturers of original equipment — not for replacements.) 


Electronic Components Division 


STACKPOLE CARBON COMPANY 


ELECTRONIC ENGI 


MAGNETIC AMPLIFIER REGULATOR 


Tests inder mulate perating 


HEAT-DETECTING MACHINE 


eye unit tl 


ELECTRONICS CENTER ised on i ndem cold reduction 
I a plan revealed by 

Electric Company, Syracuse, N. Y This amplifier is a static device, hav- 
bearings, brushes r moving 

, and can be mounted on panels ir 

1 cabinets. Its operation is anal- 

to that of the three-element vac 

tube, and consists of two sets 


ils wound on a magnetic core. Ob- 


ing wide ranges of speeds, it main- 


the speed « 


i set g 


PHOTOELECTRIC INTERFEROMETER 

A recording p toelectric interferot 
recent devel ‘ wy Dr. R. N 

f the National Bureau of Stan 
ards, greatly simplific determina- 
of transition temperatures in nat- 

and higt 
ytting vary- 


sample against 
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| ai 4 
rogram 


THEATRE TV 


rtant 
ENGINEERING OPPORTUNITIES 

nx New The Rome Air Development Cente: 

d monitor has ¢ s e openings for electronic 


hig s at salaries 


The N 


‘ ight 4 ach s OF ‘ ry the theatre's 


‘ present anging ron $7040 per ar 


photoelectric interfer 


BS 
irly well adapted t 1 I ve sre determined by trair 
where transitions must be | 4 y and experience 
large number mate ] Occupants of these positions w 
» processed with engaged in applied research, devel 
and a ; mer nd test le nic air-er 
hetter 
tion points can be realized. Values 
ent of expa n thus obtained . nee, re, and salary require 
rubberlike materials reprod t ‘Employee Utilization Section, 
“es . 2 


at least nnel Branch, Rome Air 


nter, Rome, New York 


' 
Bere nee TWO NBS APPOINTMENTS 
, “ee Cents ., : eee ; The National Bureau of Standards 
Washington, D. C. has appointed Ala: 
J. Hoffman, former member for the 
Institute for Advanced Study, Prince 
ton, N. J.. to its staff in the division of 


applied mathematics. Dr. Hoffman will 


Semi-annual Conven 

ywood, California 
Mr. Sponable, Past President of the 
SMPTE, received both the society's full-sized TV on the theatre's work in the Computation Laboratory of 
Progress Medal and the Samuel L. War screen the division, responsible for compiling 
oe Ciemtied Aavend. Gor the extent The Rad . on of mathematical tables and developing im 


ng contributions to the technical : Camden, N. J., instantaneous theatre proved techniques for numerical com- 
vancement of the motion picture ar television system is equipped with a: (Continued page 29) 
particularly in the fields of sound-or - aes 


color film, and large-screen tele 
ng the Fox Film Corporation in 
designed and built the first 

d motion picture studio, assisted 


developing commercial sound motion 


ctures, participated in creation of the 


rst sound newsreel and has become a 


} 


eader in the pioneering development of 


equipment and techniques for large means finer coil forms with 


screen theatre presentation of televised 


Ea PRECISION 


TELEVISION TEAMWORK 
Speaking before a joint branch meet PAPER TUBES 
ng of the AIEE and the IRE at Rens 
lytechnic Institute, Dr. W. R . 2. , ~ 
General Blectrie Compans’s Precision s unique Laboratory Control Plan 
Sent enh Ghat tefeiden, | maintains higher material standards—offers 
sn eeseilliy cil ieeiecaillen Uitets see you coil forms with better heat-dissipation and 
meatibie esler televisies insulation, greater resistance to moisture. Also, 
spiral winding and die-forming under pressure 
provide 15% to 20% more strength with lighter 
weight—greater coil winding space. 
Available in round, square, oval, rectangular, or any shape, 
length, ID or OD. Made to your exact specifications of 
finest dielectric Kraft, Fish Paper, Cellulose Acetate 
or combinations. 


WRITE TODAY FOR FREE SAMPLE AND NEW MANDREL LIST OF OVER 1,000 SIZES 


2063 W. CHARLESTON ST., Chicago 47, Il! Piant No. Two, 79 Chapel St. Hartford, Conn 
ALSO MFRS. OF PRECISION COIL BOBBINS 
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RF SWITCH 


\ 


apt 


VARIABLE DELAY LINE 


The distributed-parameter, continu 


isly variable delay line offered by 
Company, P. O 


Passaic, N. J., 


Advance 
Box 394, s capable of 


providing a cont iously variable tin 


Electronics 


with va . 
fr ro to 0.6 microsecond 
application 


eq ng p mance under extreme 
emperature a hock conditions 


Perf 


11.000 me 


t a frequency 
a VSWR 


eatures of 


rming a range up 


less than 1.5 


d external f compactness 


easy installatior all rif witches 


built according to MIL spec 


may be obtained 
bucta, Inc 12210 


" } 


Angeles » Calif 


HIGH-INTENSITY LIGHT 


Mercu lamp and water-jacket 
ave been 


Lab 


redesigned t 
ratories, Hayniltor 


Calif., to 


«, and 4 mm 


provide 
Hav 


mate power inputs rar 


complete freedom of time jit 
rise time, limitless repetition 


cy, greater bandwidth, and good 


transient response. Type 302 includes 


g its applications accurate dis 
radar or loran 
establishing 


e measurements ir 
ystems, for coincidence 
sweep and input signal in high-speed 
wscopes, and for measuring 


with accuracy better 


time 
tnan a 


f a microsecond 


teroidals, pro 
ic Company, 
Carlos, Calif., 


75 inches 


ELECTRON 


magnetic and temperature ability 


these cores are also supplied wound t& 


ividual specifications, cased, ur 


cased, or hermetic: 


CURRENT STABILIZER 

Designed to hold tube current con- 
stant at any given setting when used ir 
with water-cooled x-ray 
diffraction equipment, the new Norelco 
MA Stabilizer has three ranges, 0.5 to 


conjunction 


2 ma., 7 to 25 ma., and 25 to 50 ma 
The stabilizer developed by the North 
Philips ( rmpany Inc., 

S. Fulton Ave., Mt. Vernon, N. Y., se- 
lects the three stages by means of a 
three-positioned 


{merican 750 


lever switch mounted 
on the end of the stabilizer chassis and 
s provided with safety circuits whic! 
protect the x-ray tube filament 
excessive heating 

A mechanical provided 
on the variable auto-transformer to as 
sure sufficient x-ray 


from 


stop is also 


tube voltage 


SURVEY METER 

4 new Alpha Beta Gamma Survey; 
Meter with an optional probe for alpha 
detection, has been developed for use 
as both a radiation dosag« 
and a | 


The SU-5A, ma 


rate meter 


w-level contamination monitor 


ifactured by Tracer 


Incorporate 
Mass., 


Boston 
can checking 
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benchtops, hands 


f spilled radio- 


giassware, coats and 


unts 


locating smal! an 


chemicals, addition to locating ra 


dium, and measuring dosage rates 


from stored radioisotopes, to asrertair 


whether adequate shielding has beer 
employed 
Waterproof 


and provided 


lightweight, battery op 
with two sets of 
th a P-17 


mits the 


erated 
equ.pped * 


} 
scaie ranges, it 


side window probe which pe 


separate measurement of gamma ra 


diation in the presence of beta radi 


ation 


LABORATORY MONITOR 
Known as the “Radiation Sentinel,” 
has been 


new laboratory monitor 


Instrument & 
Chemical Corporation, 223-233 West 
Erie St., Chicago 10, Ill. Model 1615A 
s equipped with a four-inch meter and 
a selector switch which permits the 
meter to indicate either count 
Geiger tube voltage 

Included in the Radiation Sentinel is 
a built-in power supply, a switch for 


announced by Nuclear 


rate or 


a chart drive recorder, and a magnet- 
ically mounted probe which permits the 
thin mica window counter to be mounted 
on any iron or ferromagnetic object 
for monitoring vacuum lines, bench top 
and therapeutic 


surveying or clinical 


*hecking 


AIRBORNE AUDIO AMPLIFIERS 

The production audi 
amplifiers, developed primarily for PA 
and entertainment use aboard aircraft 


of airborne 


has been started by Gertsch Products 
Inc., Los Angeles, Calif 

The two Models AA-1A and AA-1B, 
identical in appearances and differing 
only in their input power requirements, 
include variable frequency response by 
means of a 4-position filter for noise 
suppression, remotely operated HI-LO 
control, and dual circuits. 


level input 


MINIATURE COUNTER DECADES 
The Potter Inatrument Company, 115 
Cutter Mill Road, Great Neck, N. Y., 
new miniaturized, rede- 
of the Elec- 


announces a 


signed version four-tube 
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RADIO-ELECTRONIC 


tronic Counter Decade, available in twe 
models which differ only in the 
num counting capabilities 

The Model 12 is designed for count- 
ng at rates up to 130,000 counts per- 
second, and the Model 13 for counting 


at rates up to 30,000 counts per-second. 


max)- 


Equipped with a binary decimal coding 
(1-2-4-8), it is easily adapt- 
able to computer circuitry and record- 


system 
ing devices using four styli 

The new decades are available with 
either a remote four 
lamp readout or with a small plug-in 
the decade frame for 
which the indicators 
serve only for tube servicing. 


panel-mounted 


neon cluster on 


applications in 


STUDIO CONSOLETTE 

Providing a flexible speech input sys- 
tem for AM, FM and TV broadcast 
stations, an improved consolette (RCA 
Type BC-2B) has been announced by 
the RCA Engineering Products Depart- 
ment, Camden, N. J. 

Besides offering control facilities for 
one or two 


studios, it serves an an- 


nounce booth, a control room micro- 


phone, two turntables, a network, and 
The 
sponse from any input to the line out- 
put is within plus or minus 1.5 db from 
30 to 15,000 cps. The total 
monic distortion is less than 


five remote lines. frequency re 


rms har- 


5 per-cent 


from 50 to 15,000 cps at a line-output 
level of 18 The 
has a total power input requirement of 


150 watts, 50 to 60 cps a.c., and 105 to 


dbm new consolette 


125 volts. It weighs approximately 114 
pounds and has over-all dimensions of 
11% inches high, 33 inches wide, and 
21% inches deep. 

Further information may be obtained 
from the RCA Engineering Products 
Department, Camden, N. J. 


A.C. VOLTAGE REGULATOR 

With an accuracy of 0.01%, the 
Model 1001 A.C. Line Voltage Regula- 
tor is of importance to techniques de 
manding a.c. line regulation of unusual 
accuracy. 

This new unit, manufactured by Sor- 
Stamford, Conn., also 
offers a combination twist-lock and 
double-T receptacle; three-function out 
put switch for (1) normal regulator 
functioning, (2) operation with integral 
semi-fixed resistance in place of poten- 


enaen & Co., Ince., 


(Continued on page 29) 


“INTERESTING, WELL-PAYING POSITIONS 
FIELD 
ENGINEERS 


COMMERCIAL & GOV'T JOBS 


© Installation and testing airborne electronic equipment 
@ Installation and servicing TV Studio and Theetre projection equipment 


ENGINEERS 


© SERVO-MECHANISMS 
© MICRO-WAVE 
© COMPUTERS 


3 TO 5 YEARS EXPERIENCE OR MORE 


There is a fine position with top salary and many benefits for 


you with a leading firm. 


More than just a job contingent upon 


emergency conditions, General Precision offers you a lifetime 
career with a soundly established, yet constantly expanding firm. 


Call or Write Today 


Interviews at the laboratory by special appointment 


GENERAL PRECISION LABORATORY 


63 BEDFORD ROAD, PLEASANTVILLE, N. Y. 
Pleasantville 2-2000 


ENGINEERING 


Slot Radiator 


Personals sal 


“eer eenenevreeveee 


NICHOLAS KE. GOLOVIN 


heoretical 


DR. VICTOR S. HICKS, new 
from Williamett *@ was designed from 
versity of Wast 
curve w less than 3 d 
n from 2 55 Machining 
srances can easily explain the depart 
radiation pattern from the 
theoretical curve, especially with the 
large (1860 ! ge of au 1 pow 


ers require 


JAMES CC. P. LONG 
the . e Flect 
Material 
a i. a : jlicated by the array for 
of the RDB’s i] the pattern 
f Grove City asuremer li a variation of 


n tr ‘a 


Nen-resenant Spacing 
Interelement 
resonant, has 
elements 
input ad 
> near unity 
the vicinity 
frequencies 
i conditior 
*s from the 
idd together 
} 


plitude ar 
n-resonant 


array. The 


= 4 DH. LOUIS N. RIE 
ft ‘ for th 


These expressions show 


ide and phase of the v 
element are functions of both the dis 


between eleme and the admit 
1) ele 

ots space 
avelength apart 


lents str 
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voltages c ‘ neglected. The 
array was therefore designed wit! 
resonant slots. The spacing was greate: 


than a half wavelength to improve the / Cc 


- 
impedance characteristics. A matched A * 
termination was used. The VSWR , NI 
characteristics are r« in Fig. 14 , 
The half power beam width at the de 
fre ' é 5 c. Was an 
the calculated vai he beam wit A 


ssny'vemctna® | MEGACYCLE 
arn || METER 


( S Same 


<3 | the sa levels 2.2 mc. tc 400 me. 


varied from 4.2 over the 


from 8500 me : 10.100 m« 


array nor 
wave guide Frequency Accuracy * 2* 


sec 


beams occurred which were 19 | The MULTI-PURPOSE 
> voltages 0 F below t 1 

ses, may iet ver the INSTRUMENT 
be neglected al ‘ ve } lary obes, © For determining the resonant frequency of 
4 24 element array « ] was cal ais he »be about 1 dl circuits, entennes, trensmission 
by-pess condensers, chokes, coils 


culated to give T \ r aperture In a ty i al array of these 


1 met © For measuring copecitence, inductence 
was t ' = . Q, mutvel inductance 
The Appes © For preliminery tracking end oelignment 
or wishes to acknowledge the of receivers 
sf discussions with R. H. Reed, © As on auxiliary signal generator; modu- 
theoretical work of J. R. Miller and leted or unmodvicted 
© Fer antennae tuning end transmitter new 


the non-resonant 
trelizing, power off 


lot experimental © For locating parasitic circuits and spurious 
resonances 

© As @ low sensitivity receiver fer signe! 
tracing 


And Many Othe: Applic ations 


FREQUENCY MODULATION 
4 nw , 4 “ 4 yous or 
sever plug 

POWER SUPPLY DIMENSIONS 


cycles 20 woth 


AwOLE FROM Tet wORMAL T < amnay & OfOMEE 


Fig. 13. Radiction pattern of 15 element ar 
ray of non-resonant longitudinal shunt slots 


Fig. 14. Input VSWR of 24 element ar 
ray of resonant longitudinal shunt slots. 
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PATE! 


Printed comes of theese or any other pet 
ente may be obtamed from the | 5 
Office for the eaek 
moner Patenta 


Patent 
Address the Comme 
Washington a: c 


ELECTRICAL MUSICAL INSTRUMENT 
Improving tone quality 


produced by 


electrical musical instruments, and 


means for producing electrical signals 


orresponding to musical tones of a de 


rable 


qual 
nvention 
With 


rectangular 


of this devi 


wave <« ut f the 


the apparatu 


juency divider 


cc mprised 


sonant tuning 


requency 
Patent 562.908 was 
August 7 ol in the 


Hanert 


name 


UHF LOAD DEVICE 
The principal object of this invention 
‘ nproved tunable load 


y systems, er 


amounts of power 


lisadvantags of 


28 


iT REVIEW 


mn some systems in pre t ime 

The device consista of a tunable ultra 
frequency resonant cavity which is con 
highly 
sion unit, the cavity being so designed 


nected to a resonant transmis- 


and adjusted that r.f. power from the 
line is transmitted into the cavity and 
lissipated therein in the form of heat 
is accomplished by tuning the 


resonance and coupling the 


a part having an impedance 


haracteristic equal to the surge im 
pedance of the transmission line 
Patent No 921 


1951 the name of A. G 


Was issued or 
August 7 


Kandoiar 


SWEEP GENERATOR 


Relating to coil circuits, saw-tooth 
wave generating devices used to excite 


deflec 


tion circuits, this invention discloses a 


them, and to cathode-ray tube 


method for maintaining linearity in 


agnetic deflection systems. 
The introduces ar 


which 


sweep generator 


e controlling voltage 


ther retards or accelerates devia 


tions from given rates of change in the 


leflection voltage, and provides a de 


flection circuit containing fewer com 


ponents than before believed necessary 


It also initiates a self-oscillating saw 
th type deflection voltage generator, 


it of which is directly applied 
f a cathode ray 
was issued on 


ame of L. W 


AVC CIRCUIT 


This invention presents an improved 


irrangement for protecting the auto 


atic volume ntrol (AVC) circuit of 


ENG 


strong 
preventing 


a receiving syster subject & 


signal reception, without 
AVC on the 


normal operating conditions 


action first tube during 
The AVC circuit provides a uni-dire 

tional AVC 

the control grid of the first 
tube and the control grid of each of the 
following tubes, the device being con- 
ductive when the AVC line is more 
negative than the control grid of the 
first tube and nductive 


conductive device in the 


line betweer 


being non-c 


NEER! 


when the control grid is more negative 
than the AVC line 

The schematic diagram shows an air 
craft receiver 
rangement by applicatior 


incorporating this ar 


tube diode 

Patent No. 2,563,052 
August 7, 1951 in the name of Olin I 
Mac Sorley 


was 


issued or 


FREQUENCY DIVIDER 

This invention presents a frequency 
division system of improved stability 
which is insensitive to amplitude 
changes in the incoming signal. Both 
nput and output are sinusoidal and nm 
output is produced in the absence of ar 
input signal. Furthermore, the system is 
very stable over a band of frequencies 

Its basic principles involve beating 
an input signal of high frequency AN 
whole number t 


where K is a constar 


greater than unity, with a lower fre 
signal (K-1) N t 
signal N 


approximately the frequency 


quency obtain a stil 
Signals of 


(K-1) N 
exist in the system in small amplitude 


lower frequency 


during the absence of the input signal, 
but immediately upon application of the 
input signal, a beat signal of approx 
mately the desired frequency N is pri 
duced. 

Patent No. 2,562,952 was issued Aug 
ust 7, 1951, in the names of Carl M 


Rassell, Keith R. Symor 


Padesk\ 7@~ 


and Robert C 
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AM Transmitter 


(ont sed fromr y 
“< m pag 


panel may be placed 


table for any service 
be required 

The present turing prob 
sts for fab 
part 1 assemt together 
lifficulties of procuring mate- 


rials, have been held to a minimum 


However, the BTA-5G/10G design has 
provided the many additional features 
that have been described, plus the re- 
parts, and 
that made it 


is present im- 


noval of the 


»fttime cumbersome items, 


unnecessary 


possible to accomplish th 


proved desigr -~@ 


Video Probe 


ym page 16) 
at the input of the attenuator. The top 
wr front of the the 
attenuator; the bottom is the 
athode follower. The attenuator may 
after 
mponents for each 


section probe is 


section 
e unplugged two 


screws are 


wsened. Ce section 
are mounted on strip which 


rests on two shelves attached to the 


a phenolic 
end 
pieces, with sufficient clearance for air 
The 


assembled outer shell 


cooling around the triode over-all 
dimensions of the 
are 7 x 1% inches. 
A single leg, or “unipod”, was de- 
vised to overcome the difficulty of using 
the probe to test a vertical panel. The 
leg is a %-inch bakelite rod, about 12 
nches long. One end is mounted pivot- 
ally toward the back of the probe, per- 
mitting the free end to rest against the 
chassis of the subassembly for support 


Specifications 
ittenuators 


Attenuators include 1:1, 3:1, 10:1, 
30:1, and 100:1 types. All have an 
input impedance representable by a 
resistance of 10 megohms shunted by 
a capacitance of 2 to 8 us«fd 


thode Follower 


Input signal amplitude + 1.8 volts 
maximum; 0.15 volt minimum. 
(Both determined by the amplifier 
used with the probe.) The circuit has 
a high-frequency response impedance 
level of 10 megohms within the usable 
range. Gain is approximately 4; out 
put impedance, 93 ohms. The tube 
ised is a subminiature triode, SC968 
wer Supply 


k its video an 


If the probe is used near 
plifier and synchroscope, power is ob 
on the 
If it is used at 


the same 


tained from a supply mounted 
ichroscope chassis. 
power 


supply is avai in a portable case 
Voltages 75 


used are + 49 V ] ana 


. v.a 
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New Products 


(Continued fr 


m page 25) 


tiomet lirect load connection 


with the diode for regulations 
f voltages; vacuum tubes and 
o relays 
4 


late 
ulated 


filament voltages 


ELECTRONIC SELENIUM RECTIFIERS 


An improved design of molded-i: 


electronic selenium rectifiers has beer 


announced by Electronic Devices Inc 


Precision Rectifier Div., 429—12th St., 
Brooklyn, N. Y. Manufactured 


insulated tir 


with 


bar or copper leads, the 
rectifiers have an outer case of spiral- 
wound phenolic wax which is rock hard 
at 100°C and whose thermal conductiv- 
ty and low loss plates compensate ade 


¢ 


juately for l 


the loss of cooling due to 
nolding in 
250 ma. d.c. to 500 


from 


In ratings 
ma. d.c. the standard open plate cor 


struction is used. However, the high 


efficiency plates lead to cooler opera 


tion and longer life 


CONTACT-OPERATING SWITCH 

Developed for the 
Type A-C-O Switch permits unusually 
fast switching by the return-action de- 
sign of the operating plunger mechan- 
which is insulated from the con- 
tacts. The General Control Company, 
Boston 34, Mass., announces that its 
typical applications are on machine 
tools, circuit transfer of timers and re- 
cording equipment; in safety circuits, 
and as a limit switch. The operation 
is such that the first press transfers the 
contacts, and the second press restores 
them, with single-pole, double-throw 
contacts permitting adaptation of the 
4-C-O switch to either normally closed 
or normally open circuits. 


industrial use 


ism, 


MULTIPLE PRECISION CONTROL 

The Series 42A potentiometer, manu 
factured by the Clarostat Manufactur- 
H., ac- 


complishes simultaneous control of 2 to 


ng Company, Inc., Dover, N. 


20 circuits or functions in electronic 
‘“omputing equipment 
Encased 


housing, de 


sral-filled bakelite 
lock together with 
similar units forming a single tandem 


ELECTRONIC 


assembly that is held together by metal 


end-plates and threaded 

potentiometer has a resistance range of 
100 to 100,000 ohms for linear windings 
can be 


shaft 


The contact arm of each unit 


usted on the common 


that slips through the ta 


readily ad 
lem sections, 
synchronizing with the common shaft 


r with ntact arms of other 


~@Q- 


News Briefs 
(Continued from page 23) 
putation. Having been granted a Ph.D 
in 1950, Dr. Hoffman was the recipient 
f a Pulitzer scholarship, a New York 
State scholarship and a Columbia Uni 
versity fellowship 

Appointed to the consulting staff of 
the National Bureau of Standards is Dr 
Frank Wenner, consulting physicist in 
the development of electrical instru- 


ments for the Rubicon Company 


NEW LITERATURE 
Wire Wound Potentiometers 

The DeJur-Amsco Corporation has is 
sued a new four-page catalogue cover- 
ing its line of series L-400 precision 
wire-wound potentiometers. 
RE-L is available 
DeJur-Amsco Corpora 
Industrial Division, 45-01 Nort 


ern Blvd., Long Island City, N. Y 


The catalogue N« 
by writing to 


tion, 


HU 


The smelles!t — mest sensitive — perteble 
c ter mode 
it's only 1% weighs 14 tbs. fits 
easily im the hip pocket or the polm of your 
you better rewits then mony 
more expensive instruments 
Model 108 is foolproot, easily and 
safely opercted by the most inexperienced per 
son. Works under ony conditions. Con oclweys be 
depended wpon. Extremely simple circuit, em 
ploys minioture amplifier tube, one 22\2V. hear 
ing oid bottery ond one flashlight bottery. En 
cosed in beovtiful engraved plastic cose. The 
Snooper complete, including sensitive heodset, 
betteries, rodio octive semple end complete in 
structions for only $24.95 
Medel 106 Lucky Strike Geiger 
tremely sensitive 
radio activity; @ neon 
Detects even the fointest troces of ureni 
tt is 3% x 4 « 6% weighs 32 tbs 
The lightest ond smallest precision scientific in 
strument of its type. it's complete including 
corrying belt 50 
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75 Vesey Street [ KN 


COrtlandt 7-344 ¢ New Y 
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BRalitron Circuits 


¥ ; . 
lucec 


Changes 


Fig. 7. Direct.coupled amplifi 
ult which overcomes many disad 


vantages of conventional circuits 
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It m 


ust be empnas 


of 


been made by the author 


zed t the ful 


lities these circ have not 


The 
been 
into 


main 
the author the 
¢ 


opment of 


nterest of has 


the Balitror ar 
tive tube. However, the research 


probiems presented f 
ct 
onal 
] 
: 


Various aspects 


lesign wt were recognized as sources 


investigation. Insofar as 


tests have beer 


minary 
thes« cir jits wit? positive 


Research facil s= 8 me 


s have forced the 
Qu 
therefore, been 


W 


alitative analy 
undertaker 


tr full investigat 


aspects < reuits, 


these ¢ 


be construed as suggest 


supporting evidence t 
ty. Additional 


undertaken to esta 


Rectilinear Amp. 
if 10) 


(Continued f page 


photoelectric cell 
fractions of : 
le of 


ver 150 t00 vo 


which 
45 we 


each power tube, 


approximate 


Input 
Volts 
0100 
0100 
O105 
0107 
0100 
0100 
1000 O100 
e500 0102 
010 
O102 
O105 
O11 


20, 000 01 


1000 
7500 
10,000 


15,000 


1 O00 M150 


Table 1. Frequency response of the 
complete amplifier from zero to 30 
ke. It can be seen that the average 
gain is about 20,000, and that this 
value is closely approached through 
out the total range of 0 to 30 kc 


indicates the fre 


amplifier, wit! ts rel 
itp 


wave 


it voltage different 


signal patterr 
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hange 


re 
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cir 


various tubes 


primarily t« 


the 


° 


filtered power ipply 


Fig. 5. Circuit diagram of a complete, three-stage amplifier using the 
principles outlined in this article. The amplifier is pictured on page 9 
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time is Very iow 


is such 
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oscillate 


ormal o ing conditions 


of over place 


he power appreciabk 
The a 


per 


in 


yf one 


although 


unt of filtering is 


is by no means 
Its predominant 


fre 


minutes 


extreme low 
take 
Significant 


take place, and then this 
qu 


andth 


power supply ur 


the 


I f 
will depend character 


cs of the t 


merely for by 


ibes. The condensers used 
purposes of the 
Tubes V 


reuit 


pass 
and V 
arrange 
across part 
scree 
provides f 
ntrol the ir 
m™ 


the 


or 
ir 


zero 


signal 
impressed upon 
circuit of one 
phase wit! 
sultant pus 


are directly 
, respectively 
yply of V. and V, is 
B supply of V, and 

ircuit of the power 


through two resistors 


potential difference across 
the a.c. ¢ 
the 

for 


in the conven 


two resi , only om 


is impre 


cuit. The 


upon output 


heater current these 


} 


is applied 


al manner 
Although th 
he 


s amplihe veloped 


with 


used in ex 
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photoelectric engraver w all 
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PURCHASING AGENT! 
ENGINEERS! 
EXPEDITORS! 


When the pressure is on 
for that certain critical 
item in a big hurry, then 
let us be 


““YOUR MAN FRIDAY"’ 


and help share your load. 
We'll be the aspirin for 
that materiel headache. 
ELECTRONIC PARTS 
EQUIPMENT 
ACCESSORIES 
Authorized Distributor 
Simplex Wire and Cable 
— ALL MAJOR LINES — 
JUST CALL OLYMPIA 8-2900 
For Personal Service Ask For 


Bernie Gardner 
Phil Nardella — Sy Novak 


““YOUR MAN FRIDAY" 


CHANROSE RADIO 
Distributors, Inc. 


170-16 Jamaica Avenve Jamoica, WY 
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CIRCULAR WAVE GUIDE ATTENUATION 


Nomograph for determining the atienuation of the 


TE, (8.) mode in a circular air-dielectric wave guide. 
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CONDIT EN uneee 1 High 
tena 


goon 


GOOD JOBS waiting 


for trained TV servicemen 


operating a TV service shop of your own on-the-job labor. Learn TV servicing from 

' } » 
Even in the Arme p ur qualificatio RCA engineers and expenenced instructors 
Th eman will of the door for moneers and leaders in radio, television 


j ’ a if ey ypments 
hetter pai a cle evelopment 


RCA INSTITUTES HOME STUDY COURSE RCA INSTITUTES HOME STUDY COURSE 
TRAINS YOU TO QUALIFY PLANNED TO YOUR NEEDS 


fexpenenced TV servicema Men now in the radio-clectronics industry as 


PLENTY OF OPPORTUNITIES—NOW 


our present n radw — tele 
i-pay jobs well as radio servicemen, with no exapernence cs. In your spare time, you 
n TV servic here is your golden oppor <t . ™ You leart How-to-do-it 
vert your skill to the importa niques with “How-it-works” informa 
1 TV servicing. Dor in easy-to-study lessons prepared in ter 


of RCA Home Study Course 
TV ision Servicing has been cut to a mir 
The RCA Institutes Home Study Course num — as a service to the industry. You pa 


profitabk Cost 


bright and 


give . d knowledge of televisx for the course on a “pay-as-you-learr u 
intensive practical unstruc esson bas You receive an RCA Institut 
thon in the proper maintenance and servicing certificate pon completion of the cours 


of complex TV receiver circuits teache The RCA Institutes Home Study Cour 
1 the wt cut n TV installation ¢ Television Servicing 1s app! 
thle-shoot 


cry bOCTTICI associalio 


Send for FREE BOOKLET 


Mail the coupon—today Get complete information on the 
RCA INSTITUTES Home Study Course in Television Servicing 
Booklet gives you a general outline of the course by units 
See how this practical home study course trains you quickly, 
easily. Mail coupon in envelope or paste on postal cord 


MAIL COUPON NOW! 


RCA INSTITUTES, INC 
Home Study Department RN-152 
350 West Fourth Street, New York 14, N.Y 


Without obligation on my part, please send me copy of booklet 
RCA INSTITUTES Home Study Course in TELEVISION 
SERVICING.” (No salesman w sll.) 


RCA INSTITUTES, INC.: | 
a e Address 


4 SERVICE OF RADIO CORPORATION of AMERICA 
250 WEST FOURTH STREET NEW YORK 14, N.Y. 
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SYLVANIA NATIONAL ADVERTISING 
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\ Better Hones 


BADIO A TELEVISION NEWS 


Will Sell Your RADIO-TV SERVICE in 92 


Nation-wide weekly TV Show “BEAT THE CLOCK” 
will sell your service to every TV set owner 


SERVICE 


SYLVANIA RADIO TUBES 


Authorized Dealer 


You're an “expert, reliable serv- 
ice-man who does a tough job 
well,” Bill Shipley, crack CBS- 
TV announcer, tells your pros- 
pects. And, he adds: “Always 
look for that Sylvania Service 
Emblem.” That’s how the hard- 
hitting, full-minute commercials 
on Sylvania’s CBS-TV show, 
“Beat the Clock,” put Bill Ship- 
ley, Roxanne, and Bud Collyer Roxanne and Bud Collyer are seen weekly 
on your sales staff. over CBS-TV in 35 cities... selling your 


service...when you display the Sylvania 
Service Emblem. 
M Ih Make this great national ad campaign 
x pay off in your store 
A 


. Mail the coupon below for FREE, full-color folder 

FZ giving complete details about Sylvania’s compelling 
Spring Service Dealer Advertising Program. T™ 
tains everything to identify you unmistakably as the 
dealer advertised in Syivania’s magazine and TV 
advertising. If you want more business, you can’t 
afford to miss it. But, time’s awastin’... get that 
coupon in the mail NOW! 


Sylvania Electric Products inc. 


; i Ba Dept. 8-230! Emporium, Pe. 
| Please send me full details about Sylvania’s 
| j powerful business - building campaign for 
/ } : | 2 Service Dealers. 
4 d A A l “ie 


RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS: ELECTRONIC TEST EQUIPMENT: FLUORESCENT 
TUBES, FIXTURES, SIGH TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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This list represents only a small part of more than a 
million relays in our stock—one of the world's largest. 
All relays ore standard, brand new in original packing, 
and fully g<uvoranteed by Relay Sales. 

Send us your relay requirements. if the items are in 
stock we can moke immediate delivery at substantial 
savings in cost to you. 


SHORT TELEPHONE RELAYS 
voi TaGe OMMAGE CONTACTS UNIT PRICE 
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TELEPHONE TYPE RELAYS 


~ 


STANDARD TELEPHONE RELAYS 


VOLTAGE 


Onmace CONTACTS UNIT PRICE 
‘ $2 


OTHER RELAY TYPES IN STOCK 


« Keying Relays 
e Rotary Relays 
e Contactors 

« Midget Relays 


e Voltage Regulators 
e Differential Relays 
e Sealed Relays 
e Special Relays 


= 


Manufacturers and Distributors: 
Write for the new Relay Sales Catalog. 


Telephone 


SEeley 8-4146 


833 W. CHICAGO AVE., DEPT. R-5, CHICAGO 22, ILL. 
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Th ree dots 


that opened a new era! 


When Marco n December 12. 1901 panded by invention and development of the 


heard a “3-dot” radio signal—the letter electron tube, the harnessing of short waves 


S . in Mi we ( ode across 1 S00 miles of whic h made world wide transmission a reality 


and the automatic transmission and rec eption 
' ’ ' t y 

sea, it was an experimental triumph that of messages at high speed 
opened a new era in communications Radio. with its magi f spoke 


wireless teleg 

marily to com 

re and s 

however 

forerunner f many other cde s 
vhich led eventually to RCA orld-wide 
radiotelegraph service that now operates de television 1 ole 
more than SO direct circuits to 66 countries ren en ~ mn Hall, 36 West 49th § 


As radio progressed, its usefulness was ex 
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GIGANTIC 
CLEARANCE 
\ SALE of 
USED TEST and 
COMMUNICATION 
EQUIPMENT 


tskp 
COMMUNICATION 


OUR *50,000 STOCK 

OF RECONDITIONED, “GOOD-AS-NEW” 

EQUIPMENT MUST GO AT A RECORD: 

BREAKING SACRIFICE TO MAKE ROOM 
FOR NEW MERCHANDISE! 


Only the popularity of our “Surprise” 
poliey enables us to offer these 
at unheard-of low prices. 


Trade-In Allowance 


wanted, late-model units EQUIPMENT 


COLLINS 75Al1 

SPEAKER 
HALLICRAFTERS HT18 VFO 
HALLICRAFTERS S38B RECEIVER 
HALLICRAFTERS SX42 RECEIVER 

LESS SPEAKER 225.00 
HALLICRAFTERS RECEIVER 

LESS SPEAKER 134.50 
HALLICRAFTERS RECEIVER 

LESS SPEAKER 1$$.50 
NATIONAL HROSTA! 

Supply. less Speaker and 4 Coils 175.00 
NATIONAL HRO.50 RECEIVER WITH 


RECEIVER AND 

$275.00 
89.50 
42.50 


ALL equipment thoroughly checked and guaranteed to be 
in normal operating condition when shipped. While the 
following is only a partial list of our huge inventory (avail- 
able at the this publication goes to press) bargains 
like simply can’t last! Se act now and avoid dis- 
appointment. Wire, 
When 


tire 
these 


write, phone or use the handy coupon 


today! ordering, indicate first, second and third 


Sx43 
‘ hrevic ¢. 


AH merchandise subject to prior sale. 


$Xx71 


with Power 


COLLINS 75A-1 


NATIONAL HRO-50 


SPEAKER AND 4 COILS 
NATIONAL NC183 RECEIVER AND 
SPEAKER 
RME HF10.20 CONVERTER 
SONAR XE10 FM EXCITER 


289.50 


209.50 
$9.00 
14.95 


UShD TEST BQUIPMENT 


FREE! 


Complete list of 


PRECISION EVIO VTVM 

RCA RIDER CHANALYST 
HICKOK 305 3” OSCILLOSCOPE 
HICKOK 50S S” OSCILLOSCOPE 
RCA 155 3” OSCILLOSCOPE 


$ 49.50 
89.50 
89.50 
139.50 
47.50 


HICKOK 505 


Test Instrument 


used test and 


communication equipment bar- 


gains Theroughty checked and 


tested Many of them are late 


lbalter br 
RADIO CO. 


1125 PINE ST.* ST. LOUIS 1. MO. 


model units 


offered at sacrifice 


prices, Send for your 


free list today. 


All Prices 
F. O. B. St. Louis 
Phone CHestnut 1125 


RADIO A THLEVISION NEWS 


ON coreg wst 


> B TOMONTHS .css! 


B86 = | 
Tat i = New “Package”’ Unit Training Plan 
KITS > / PAY AS YOU LEARN-—YOU SET THE PACE! 


oa - | Ne Monthly Payment Contract to Sign! 
~ EQUIPMENT og tet ulgee MONTH Praek Lo Speunbecty' seenpheny 


new Package training ean plan prepares sou 
MONTHS cr even less’ Equally important, there + 

niract to sign thus NO RISK to you! 

ost complete, practical traioing—gets 

b un the booming Radio 


he yOu May Mart sour own 
s good paying 


ge expending hel o uve always 


berry bas trained hundreds of successtul 
Television tex cians—aend stands ready to train you in 
ess n ’ even if you " » Previous experrence. You learn by 
DOING actually we mur hands ih 
design to illustrate basi ory in d of rel “z on books alone 


VALUABLE emgedar ne INCLUDED WITH TRAINING 


ar ncludes many tig kits of genuine 
ment. While training you actually per 
eriments and construction propects. In 


equipment of special 


u build a powerts tube standard and short wave radi set, a 
signal generator, ugnal tracer. many other propects 
tee? > ave practically everything you need 

© interesting Sprayberry book-bound 
all are vours to keep 


TRAIN AT EARN EXTRA MONEY WHILE YOU LEARN! 


AT YOUR HOME in spare hours. Keep 


HOME IN , ++ apne . . ot ae ome while learning sod carn EXTRA 
~ 


« h traning “peckage unit, you receive extra 
SPARE HOURS! ’ . spare time Radio- Televison jobs. Many students pay 
: tor their entire training this way. You eet priceless practical experience and 
earn generous service tees trom gratets sstomers. Just One more reason 
why the Sprayberry new 10 MONTH-OOFR-LESS training plan is the best 
Radio-Television training 1m America today. If you expect w be in the 
armed torces later, there is 00 better preparatios than good Kadio-Tele- 
+is1On tra ong 


re! FREE yeunvissen BOOUS 


I want » to have ALL the facts shout my new 10 

MON r H Radio-Television Trammng — without 

cost’ Act now! Rush the coupon for my three bie 

Radio-Television books: “How to Make Money in 

Radio-Television,” PLUS my new illustrated Tele 

vision Bulletin PLUS an actual sample Sprayberry 
Lesson—all FREE with my compliments. No 
obligation and no salesman will call on you 
Send the coupon in an envelope of paste on 
back of post card. | will rush all three books 
at once! 


SPRAYBERRY ACADEMY OF RADIO 
Dept. 275-£, 1) Merth Canal St., Chicage 6, til. 
_——S—S Se ee ee ee ee = 


oo anaes, Sem. 25-8 


NO OBLIGATION BOGE. «oe vecrcesncesennetereseraseesssesessetes 
, ry r — No Salesman 
en already in Radio who » short iaten- 
IF YOU ARE sive 100 TELEVISION I raining with Will Call 


FULL EQUIPMENT INCLUDED Pleose check Below About Your Experience 
EXPERIENCED IN RADIO to ote gee’ mail the poe eye ay Hy Are You Experienced? . . No Experience 
lan = = = = = = = =e oe oe ae ee oe Ge oe oF 


January. 1952 25 


ACTVAL 
wit 


PYRAMID 


TINY TYPE 85LPT 


TUBULAR 
PAPER 
CAPACITORS 


Fit anywhere! 


Suitable for 
85°C. operation! 


CAPACITANCE RANGE 


me 


VOLTAGE RANGE 


Sturdily built in phenolic 
impregnated tubes. Ends 


are plastic-sealed 


WRITE FOR COMPLETE LITERATURE 


Representatives and Orstributers 
Throwgheut the US A and Canada 


RAMID ELECTRIC COMPANY 
1445 Hudson Boulevard 
North Bergen, N J, USA 
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WESTINGHOUSE AIR BRAKE COMPANY 
has acquired all f the capital stoc 
of MELPAR, INC f Alex Va 
ind Cambridge The new sul 
sidiary i Yr nue n the field of 
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fir lox ated at 
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77 South 5th Stree 
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PRESENTING NOW you can 
build a Collins 


C © L L ? ™ %, AM-FM tuner from 


the Pre-Fab units 


AM-FM “PRE-FAB” TUNERS | BuadhaZ 


COMPLETE VERSATILITY is the byword in this ECONOMY: The very finest in tuner design is offered 
new tuner design. Through the addition of the you at exceptionally low prices. Collins quality is your 
AM circuit, the Collins tuner will meet all require- assurance of a fine product that will work to your com- 
ments for home music systems and installations plete satisfaction. You cannot duplicate this tuner in its 
where a fine tuner is required. completed form at twice the price ! 


3 Ways to purchase | * 45 9" AM tuner kit 
2. As an FM tuner kit 


COLLINS Tuner... | 3. As an AM-FM tuner kit 


_A 


FM Tuning Unit $15.95 The Collins FM-AM Pre-Fab Tuner Assembled AGA Voring Cab 


(Tote! Kit Cost $69.00) peg set $19.25 


rd 
FM IF Amplifier $19.75 UC-2 Universal Chessis Kit $14.75 


Tuning Eye Kit Available At $2.85 


The FM tuning unit employs 6J6 RF amp., 6AG5 MAIL ORDER COUPON 


converter, and 6C4 oscillator. Permeability tuned, 
stable, and drift-free. The IF amplifier for FM uses / 
6BA6, (4) 6AU6, and 6AL5 discriminator high TODA y . 
gain, wide band for high fidelity reception. Dis- 
tortion less than ¥2%. Frequency response 20 to 
20,000 cycles at detector output. | 


TO: COLLINS AUDIO PRODUCTS CO. INC 
The AM tuning unit employs three tubes, one of 


P.O. pd. 
which performs the function of both detector and l O. Box 368, Westfield, N.J 
first audio amplifier stage. AM IF amplifier also is | Enclosed Find [) Check C) Money Order For 
included in the tuning unit. Tubes used: 6BE6, ‘ ‘ 
6BA6, and SATS. C) AM Tuning Unit 
Tuner kit is supplied with AM/FM selector switch, | FM Tuning Unit [) UC-2 Chassis Kit 
volume control and AC switch, and tuning knob. [) FM IF Amplifier [) M-1 Tuning Eye Kit 
Complete instruction manval with schematics ond 
pictures included. NAME 
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Gives a 


CLEARER PICTURE 


of Your 


BUSINESS FUTURE 


PRODUCT DEVELOPMENT ENGINEERING 
by PENN Teletower 


To know what tomorrow's developments in 
tower engineering and merchandising may be 
keep posted on what's happening today 
at Teletower! Almost since T-V came out of 
the laboratories and into the living rooms. 
Teletower has been first with the important 
product developments. The Teletower itself 
the improved T-X section the adjust- 
able roof mount the built in base. 
these were simply forecasts of even bigger 
“frets” to come 
POLE BASE 
MOUNT-PBMS 
Conatruction 
permits mount- 
ing on peak of 
ridge so erec- 
tion can be made 
fromeither ridge 
or side. 


Stay tuned in with Teletower! Watch this 
publication for our advertising the ad- 
vertising of the tower that tops all others 
in sales 


CANADIAN REPRESENTATIVE: _ 
Radio Corp.. Ltd. 560 King Street. 
Toronto, Canada. 


PENN BOILER & BURNER MFG. CORP., LANCASTER, PA. 


CROSLEY DIVISION has pur 
chased the physical assets of BRAND 
AND MILLEN, LIMITED, a radio and tek 


ranch, Ontario 


FREDERIC J. ROBINSON 


KEETON ARNETT 


TER B. BROWN, 
Signal Corps 7 
Va cring ( Le 
d ERNEST CLOVER t 
f jobb sale 


the uy 
GEORGE P. PETETIN, aR. 


issistant iles manage 


PATTERSON is 


8 ROGERS, JR. 

Sound . 

charade of sales 

El fru ( if . 

JAMES L. BROWN sales 

’ ng tubes and ath a 

as been with the mpanv for 
ee Socears 


ted ad\ 


filled by HERBERT F KOETHER 
wituiaM CARLIN th t 
livisior of i B. Du M 

i I PAUL ECK- 
na fH < 


) 
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How far ahead can you be 
next year... 


IN TV AND ELECTRONICS? 


@ Send for this free CREI booklet today... 


ELECTRONICS and find out! 


pe BOOKLET « a» the difference hetwe = knowledge—via study. Since its founding in 1927, CREI 
w-i-d-e-}-y s-ppa-c-e | . inet nd . ; has provided thousands of pr fessional radiomen with tech 
: . a nical educations During World War Ul, CREI trained 


thousands for the Armed Services Leading firms choos 


vancement. Between ro 

tunity Between cor ntl defending your job against 

better-trained met nd dvi c confidence Retweer CREI courses for group training in electronics at compat 
t-circuited hopes d high-, ered ambition expense, among em United Air Lines, Canadian Broad 

casting Corporation, Trans Canada Airlines, Sears Roebuch 

& Co... Bendix Products Division, All-American Cables and 

Radio. Inc., and RCA-Victor Divisio 


CREI courses are prep ‘ \ recognized experts, 1 


new world has wned up with such super 


practical, easily-understood mannet You get the bene 
PS.000.000 TY) sets of time-tested ilerials ile e personal supervisiot 
t supposed to react a CREEL Staff Instructor This complete training is tl 
of the L00.000.000 radios i reason why CREI graduates find their diplomas kevs-t 
natios Lomes have ons success in Radio , am clromes CREI alumni hold 
w being placed for elect: equipment and installati \t your service is the wement Bureau, whict 
Think of the thousands « dio-equipped fire and polic finds positions for students d graduates. Although CREI 
nts throughor ° Of the many io de not guarantee jobs equests for personnel currently 
exceed supply by 
Talk to met ’ t ek nd check up on CRE s hig! 


standing in electronics uctior Determine for yourse 


! ailroac - 


right now that vour earnings are going to rise with 
owledge ind that you t your rightful place 


kr 
Age of bklectronics All this CREI can promise you 


of the 
ship-to-s! 
ak of clartrnmto fx ’ z and ultra-fex vided you sincerely want to learn. Fill out the coupon and 

mail it today. We'll promptly send yo 

Your Future in the New World of Electronix The rest 

the future—is up to you 


medicine ind he othe appl ations of 


be filled —in development, re- 
testing and inspection, manu- 


ind servicing. Who will 
u prepare today—if you TF @apitOL RADIO ENGINEERING INSTITUTE 


ind have the ambition to advance your knowledge Dept. 1110, 16th & Pork Rd, N.W., Washington 10, D. C 
1 take inutes to send for a free copy of Send beckiet “Your Future in the New World of Electronics” and course outline 
‘ } CHECK TV. F@ & Ady a AM Servicie utical Radie 
Your Future i New World of Electronics os ’ woe ne _ 


FIELO OF Prac elevis ing 
This helpful bos = you how CREI Home Study pTOneeT 

leads the way to greater earnings through the inviting 

opportunities described above 
However, being an accredited technical school, CREI 


not promise you a “bed-of-roses.” You have to trans 


school in Wa D. C.. preferred, cheek here 
oe 8 8 8 Oe Ue Ue Ue Ue UG UR OR GR 
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your willingnes © learn into saleable technica 


TEST INS 


KITS 


WIRED INSTRUMENTS 


MEW ss5x mnronover 
KT $29.95 WIRED $34.95 
20 OOO ohm, volt 


4 220K 816 
GON KIT $19.95 WED S2P95 


MEW on vo om 
a $23.95 WiReD 53499 


= = 
fo 

: » 
raz 


MEW vs0n 2 moot 6 
OCA COMP KIT $1995 
wed 227999 


MEW soc wren am 
Kit $25.95. wineD $24.95 


70S) Recwees tne emer Co tne 


Pres IN Ragher co Wee owe: Dye te caatabie Candimem pce: end @echvomom ere Rbect ™ unge Mow wae 
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Mr Al Goldberg Assistant Chief Engineer of CBS 

Prewdent of HCO 

- Vacuum Tube 

< sage Probe at the | 
on the COS 


the Leaders Look to EICG! 


es CBS-Columbia, In« another one 
TV manufacturers, use EICO Test Inst 
production line and in its design laboratones? 


and ma 


bncwre that Only E10 Test Equipment 
delivers All 10 EI1CO nomical Features! 


1. Laboratory Precision 7. Latest Engineering 

2. Lowest Cost 8. Super-Simplified Assembly and 
3. Lifetime Dependability Use Instructions 

4. Speedy Operation 9. Laboratory-Styled Appearance 
5. Rugged Construction 10. Exclusive EICO Make-Good 

6. Quality Components Guarantee 


Before i buy a higher-priced equipme be e You look at 
the EICO ‘ red as well t form’ Each EICO product 
is jam-packed with unbelhevable slue. YOU be the judge—compare 
see EICO w ts today xk at your | bber 


SAVE! Write NOW for FREE newest Catalog 1-R. 
FOLLOW THE LEADERS... INSIST ON EICO! 


METER KIT $13.90 
WIRED $1690 
1000 ohms vow 


[i Aare 


ELECTRONIC INSTRUMENT CO., Inc. 
276 NEWPORT STREET, BROOKLYN 12. NEW YORK 
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Control base station at B 6 O Ore Dock. Baltimore 


Licenses to operate two-way radio systems have been 


issued to 96 railroads in the U 


- Approximately 8', 


million dollars have been invested in such equipment. 


ICENSES have been issued cover 
ing the use of radio communica 
4 tions equipment on 5253 railroad 


locomotives, cabooses, and other rolling 


stock, at 365 yard or terminal base sta- 
tions and wayside stations as of July 
1951 according to the Federal Com 
inications Commission This repre- 
sents an investment of approximately 
$8 500,000 in equipment and appurts 
t es 
Of the nation’s 131 class 1 roads, 52 
© using two-way radio The other 
14 railroads using radio are terminal 
mpanies or short lines not listed in 
the category of class 1 railroads. The 


total number of railroad companies of 


all classifications in the United States 
is 1070. There are 476 line haul operat- 
ng railroad companies and 213 operat- 
and railroad 
United States exclu- 
sive of the 131 class 1 roads 

The first permanent authorization to 
be granted to a railroad on a regular 
basis in the railroad radio service was 
to the Denver & Rio Grande Western 
on February 27, 1946. The Baltimore 
@ Ohio received authority on August 
15, 1946 to operate on a regular basis 
its radio communications system which 


1952 


ng switching terminal 


companies in the 


January. 


had been authorized on an experi- 
mental basis on August 20, 1945 for 
operation at its vards near New Cas- 


tle, Pennsylvania. Several other grants 


on a regular basis were issued soon 
after, some covering installations al 
ready in service on an experimental 
basis. The Rock Island Line was the 
first railroad to receive an experimen- 


tal authorization to test two-way radio 
operations on the 152 to 162 
megacycle band. This permit was ap- 
plied for on April 20, 1944 and was 
granted on February 26, 1945. At this 
of the railroad art, it had not yet 
been settled in the minds of all 
cerned that the 152 to 162 megacycle 
band was the part of 
railroad radio 
conducted tests 


in rail 


stawe 
con 
most desirable 
the radio spectrum for 
The Rock Island Line 
on frequencies as high as 2600 mega 
Many using the 152-162 
megacycle band were made by several 


cycles tests 


railroads in conjunction with equip- 

ment manufacturers who were inter- 

ested in getting into this new field 
The engineers of the Bendix Radio 


Division of Bendix 
tion with an extensive background of 
wartime v.hf. experience were among 
the advocates of the 152-162 megacycle 


Aviation Corpora- 


Qn The MAIN LINE 


Genera! Sales Manager 
Bogue Electric Mig. Co. 


band. Using the 
Bend ‘ 


can military 


famous SCR-522 which 
Ameri- 


were 
} 


ngineers designed for 


production, tests 


conducted on several railroads in a 


parts of the country and under a mult 
tude of conditions to prove that vhf 
radio was a practical means of pro 
viding communications with moving 
trains and switch engines 

The SCR-522, an amplitude modu 
lated airborne radio transmitter and 
receiver unit, was designed to operate 


on frequencies between 100 and 156 


megacycles It was possible to coax 
it to operate on 156525 megacycles 
without modification. This frequency 


FCC for 
railroad radio tests. Although designed 
to withstand the vibration and shock 
encountered in fighter planes, the SCR 
would not stand up under the very 
different kind of shock and 
to which it was subjected in 


was made available by the 


522 
vibration 
railroad 
serTvice 

The SCR-522 
given credit for speeding the advent 
of the widespread use of radio by the 
railroads because it provided an imme- 
diate 


however, should be 


source of equipment operable at 


the desired frequencies. Based on the 


original SCR-522 design, present day 
railroad radio equipment has come 
through several stages. The equipment 
of today is less expensive and more 


early railroad radio 
equipment of 1945 and 1946. This early 
equipment is by no means obsolete to- 
day. Almost every piece of 


compact than the 


railroad 


hitter. receiver. and pow 


prevent unauthorized 


Union (Pittsburgh 
Walla Walla Va 
Washington 6 O 
Western Marylan 
Western Pacific 
West Virginia N 
Point miort 
Railway 


reman talks to crew se a mile behind keeps in touch by radio 


oving trains 
outside we 

one-way t 
rough t} 


igt ‘ 


Li T nits 
the front er n : ‘ 1 exchans 
fore radi ! ev nd ‘ de oper 
hed from wv rea nd t oads are iipping 
rgency arose t t on d 1ins with radix 
train was « n torn ir wil nm ineous contac 
" Chicago. South 
antag radio f i was one 
beer me 


line with point 
However, tt 


the 


ons tac 
e ele 
caboose was 


A yardmaster directs train crews by 
means of radio 


and freight moving without delays 


thus keeping trains 


Lee Kemberlin checks the base sta 
tion equipment at the Toledo Termi 
nal Railroad office Similar instal 
lations throughout the country help 


~ speed important freight shipments 
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SUCCESSFUL SERVICING OF 
RECEIVERS 2282 onives 


Bs : : ——_ ry 
1. 3. SALTZMAN w ¥ TTY 
al e id & Sound Service root . 


ave" ™ 


QZ=-FDBDVv =? 


There is money to be made in car radio work—all 


it takes is the know-how and a tew special tools. 


Quick Servicer Expected 


ind take it into s 
e customer can It becon necessary t tock one or 
less than fifteen two pmeces each of treat number of 


shop later in the pecial parts. Parts for each manu- 
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An extensive inventory of repair parts is 
» “must” for the auto radio service shop 


now use 
ugt 


ee punches 
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T. A. PREWD 


A PHASED TV BEAM ANTENNA 


Close-up view of the phased TV beam 
built and installed by the author. 


The two-bay 144 megacycle antenna 
as installed atop the single bay FM 
antenna in use at the authors house 


fan be bailt to include all TV channels. the entire 
MM band. and the 2 meter amateur band. Provides qood 


reception within radius of 10 miles from station. 


rm 


Correct element lengths and spacings for 
all TV channels. FM. and the 2 meter band. 


BAND OR FLEMENT ELEMENT 
CHANNEL LENGTH SPACING 


i] 
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Fig. | Exploded’ view of the antenna frame showing how parts are assembled 


——- 


TRANSPOSE, MAIN 


Pe ee 


1 Teeee 


ae 


Fig. 2. Typical field strength pattern for Fig. 3. Layout of the elements comprising 
phased TV beam antenna. Frequency is 100 TV beam. The phasing line between the cen 
mc. The generator was a Boonton 202B unit. ter and rear elements must be transposed 


a low-ban 


Pattern checks on this antenna are made using a field strength meter and a 
test signal generator. The antenna illustrated below is cut for Channel § 


Low-Pass PHONOGRAPH 


FILTER DESIGN 


Details on an 1-¢-K filter designed to attenuate 


By 
ROBERT A. SINKER 


Research Analyst 
Northrop Aircraft mpany 


record surtace noise. tt can be used with various 


cartridges, including variable relactance pickups. 


T | 


op ogy 
I 


le section low-pass filter 


© tpacity. and resist 
f this type has a sharper 
e straight RC type circuit 


ut-off characteristic of kc 


for several values o 
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Front view of the vacuum tube 
keyed transmitter from oscillator 
end. Regulator tubes are behind 
osc. coil. Keyer is right of tubes. 


Vacuum Tube 
‘4 YED 


A compact transmitter for c.w. hams. Ut includes 


~~ a break-in system and can be adapted for phone. 
JACK D. GALLAGHER, 


WSINZK 


ioned \ ret nd ready for testing, various 
were tried rhe first 

“le keving of the 6ACT7 

This method was 

iately upon hearing 

inning when the key 

ind noticing a pet 


1 keving characteristics 

i of keying tried 

is an an was key " rode follower stage 

i1inder of the 1lome ral poor results were rb 

f orward. A 6V6 

ited for the 6AQ5 wit! 
lit modifications Ei 


two SO7's can be used lepe 


lesired output 
XO area on the 
issis Was allotted to To KEVEO 
mponents both above b sTases 
sis were kept cle ur 
it was found that shix 


lator Was not necessary 


he transmitter was comp! 


Fig. 1. (A) Basic vacuum-tube keying cir 
cuit. (B) Vacuum tube keyer and breakin 
relay tube keyer. With the key open. R 
should be adjusted so that no current 
flows through the relay. The sensitive 
relay can be obtained from a surplus 
BC-1023-A beacon seceiver or may be 
found as a separate item at some of env 
the larger radio supply houses. Any fast LEAOTO. 
operating relay which works on current ou @ LNSaiT TER _ AECtIVER 
of trom | to 3 ma. can be used. All leads 
to relay contacts should be as short 
as possible in order to prevent pickup 


TO amt POST 
ON RECEIVER 


th click 


the cw 


an can | la} or ny type of 
rr od si aitior if 1 Wil pr ‘ ¢ i ke ver 
‘ 


for break-i: ratior w., or will 


eliminate t 


TO KEYED CinculT 


RECEIVER 
can 


COmMTROL 


phone or } ransmi I 
properly i 1 incorporate 


clickless 


January. 1952 


a 


me 


mplete schematic diagram of the vacuum-tube keyed transmitter including operating frequency chart 


{ the power supply unit to be used with v.t. keyed transmitter 


— 


combi 

nations which work successfully with trans 

mitter For optimum results, | should be 
zirwound coil 


- Ec eoESC CCC SL SSS 
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left. R 
is below keyer tube. The final power supply 
See Fig. 2 for identification of parts 


Top chassis view of transmitter showing layout. T (Fig. 3) is at upper 


shown in the diagram of Fig. 1B 
occupies upper right hand third of chassis 


Coil data. See Fig. 2 for identification 


Bottom view showing oscillator section at lower right. All of the ac. power 


wiring is held close to chassis at extreme left. The oscillator 
and buffer-doubler. power supply components are at upper right portion of chas 
sis. Filament transformer. T of Fig. 3. is at top center and keyer tube power sup 
ply below and to the right. For identification of parts see the diagram of Fig. 2 


amplifier doubler 


January, 1952 


ie: 
— 
—— 
— 
— 
— 
omen 
— 
= 
a. 
<= 


is recetter 


Bailt of standard parts. th 


features a loop antenna and low drain. 


GEORGE L. JOHNSON. JK. 


WHLor 


Earphones 
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RADIO 


Fig. |. Complete schematic diagram and parts list for the © Shirt Poc) 
P 


dowe! 


Correct placement of the compon 


The Leep Ant 


Oy. 


VEGENE RAT 


tion of the various ntrols 


mponent parts should be placed 


Medilsing the ( endensers 


ander chassis view showing the detector amplifier subchassis 


"CKSIZ AX 
SHOWING PINS BENT 
AT RIGHT ANGLES 


cs is HIDDEN 
SeneaTm cé 


a <a 


Detector-Amplifier Subchassis 


Final Assembly, 


j iT 4 
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HIGH-SPEED TANDEM 


WINDING 
MACHINES 


By 
SYLVAN A. WOOLEN 


Vice Pres.. Pyramid Electric Co 


Tandem paper-condenser winding 


machine makes possible the mass 


production of aniform condensers. 


Machine seals metal class ends of capacitors 
to tubular meta! cases. Open U shaped loop 
in which ends of cases are placed individu 

ly. is fed by 3 kw. of rf. energy at 3 mc 


Large vacuum oven in which capacitors are dried and then im Typical (Pyramid Glassea! spacitors. At the bottom is an 
pregnated. Capacity of this oven is several thousand units unassembied unit; immediately above it is an assembled 
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1dapter. All 
nt flange of a 
inches 


pl view of v.t.v.m 
mounted to fr 
measuring 7x6x 3 


By 
IVAN L. JOY. WOKKE 


t completely battery-operated test anit that connects directly 


inte your present multimeter. The adapter has 11 megohma input 


ae .425 volt can be measured. 


impedance and voliages as low 


T 


Adjusting the t ait 


is ready 
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Circuit diagram of the vacuum tube voltmeter adapter. It is versatile to the extent 
that it can also be used as a preamplifier for an oscilloscope or audio amplifier 


tsing the Adapter 


ompleted v.t.v.m. a r ll] components are mounted under the chassis 


A Beat-Frequeney =~... 
VEO. 


W 2DKE 
; Se Pe 


For the ham—complete details 


on a reliable unit. This v.t.o. 
has the stability of a crystal 


controtled escillater circuit. 


CaTMOoE 
FOLLOWER 
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Fig. 2. Circuit diagram of the v.i.c. An external power supply is required. 


COIL FREQUENCY EN. WIRE CATHODE TAP GRID TAP TOTAL TURNS 
L, 2.5-3 mc No. 26B45S 10% 201 48 
L. Ime No. 26B4&S 12t 241 64 
L, 3.54 mc. No. 26B45S 24 


Table 1. Data for winding coils L,. L.. and L.. See text for additional details. 


rade ex 


ind a 


showing the specia! shielding compartments. Under chassis view. 
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Nimple 
NERVICE AIDS 


Time savers © Reduce your 
TV service time © Use these 
simple tools to cut cost. 


By WALTER H. BUCHSBAUM 


Author. “Television Servicing 
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Fig. 2. A simple variable condenser box 


Fig. 3. Circuit of a 35 db attenuator 


{ boost 


Fig. 4. Tuning stick and condenser holder Fig. 5. Clip leads for parts substitution Fig. 6. Simple rf. attenuator for TV work 
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SLIDE TUNING THE 
7)-METER LOADING COIL 


of turns in the coil may be readily cdjusted by means of 
ding lip to permit antenna to be tuned to exact resonance 


Methods of adjusting the electrical length of a 


whip antenna to provide greater field strength. 
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ur body enough almost com 
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is used 

In our 
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insmitter is located 
rounded to the 


A two-turn 


cold end o » final Coupling and antenna switching connections 
ircuit ) 
to the c yupl ised with the transmitter on 
I ventional half-wave home an 
l be much too great when 
raded whip is used because 
higher “Q” of the latter sys 
insufficient loading is encour 
ansmitter re be corrected by increasing 
ading co he lin by increasing the “¢ 
urrent t i ing tl of the final an 
uur body w ! 
tely detune sten ) crystals are available in 
to make ' jt t na wi separated sections of the band 
r or t or each frequency 
lon the coil with a dot 
f i | polish (ie “flamir 
peak by sliding ; ind “purple passion” for 
power off the 91 in eleven foot antenna 
itter during tl liding) and the o QSY about fifteen kil 
: t produces ff th center frequency t 
rrent When this system is originally tuned 
reached, redip the i using the loading to drop 
t 


reactance of the mor ! 1) twenty per-cent 


ible he coil tap is correct r coil waterproofed by cement 

ly a very slight readjustment should ing « le layer of polyethelen« 

necessary large readjustment ! This material is widely used 

icates that position the cli in grocery stores to package apples 

worrect, and in this case, loosen the potatoes, etc.. and is also marketed in 

i ipling to the final amplifier tank arn five and dime stores for use as refrig 
screv : I ‘ ' procedure In most case rator s ze bags. The vertical chan 


A piece of #14 phosphor bronze wire i found that the amount o 1 contacted by the sliding clip is, of 
d for ver 


t 


the vertical clip guide bar ourse, left uncovered, but the remain 
ired to the top of the form Mechanica! details of the coil construction. der of the coil is entirely sealed. It is 
self-tapping screw, and a - It is important that the construction be as not necessary or desirable to apply ce 
connection is made rom this rigid as possible tor mechanical strength ment to the entire coil for this opera 


point to the whip fitting “h ip is oon enene Ss Lenern ve tion. Cut the covering to size and then 
made from a small piece of phosphor CONNECTIONS BRASS SHAFT cement it only at the top, bottom, and 
bronze ing, bent and drilled as cut-out portions of the coil. After this 

wn » photographs With the has dried, go over the joints at the top 
lip on the guide, the bottom end of a a 7 


) bottom and cut-out sections of the coil 
the guide is secured to the bottom side = cement to make sure that 
if the coil form by pressing it directly Pa verything is sealed up tightly 
nte the body with a hot soldering iron = = Results? 120 mobile QSO’'s to date 
Don't use a self-tapping screw at this CLIP GUE ———SS= ! j ly all non-scheduled, with W1 
pot! We did, on ve first model, and BAR —— 2,3. 4,8, VE2 and VE3 during daytime 
scovered tha 1e veral thousand u _ = driving in central New York State 
it potential between this point and Many of these stations were 100 to 300 
the bottom turn the coil resulted miles away and the majority of them 
t are right through one eighth inct = 3 were raised by calling CQ. The trans 


ip guide bar 6L6, modulated by another 6L6 
Although the coil described wag de 


il bodys use of this po F mitter run 5 to 30 watts input to a 


away from ) I : igned for 75 meters, there appears to 
otherwise ] be no reason why this type of construc 
tion cannot be used for a coil which 


can be resonated to the higher fre 


guide bar so tl ! MICROPHONE eel SOLDERED juency bands as well. Right now, we're 

place betweer CeOLL aA CONNECTION sold on 75, and we're trying to dope out 
1 way to slide that clip without leav 
cou FORM. | 5/8" DIA ing t river’ vat Any ideas? 
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Rack mounting trame 
amplifiers and one voltage ampli 


type described in the schemati 


Part 5. Wow plate characteristics and load lines ned 


are used in designing cudio amplifier circuits. Voltage Amplifier Stage 


Fig. |. Use of plate current char rd line to design amplifier stage. (A 
urves of plate current 


icteristics of tube. showing « 


Also incorporated on the graph 
onnected to 300 volt “B” supply 
ned from the curves of (A 


Plate current cha 
againat plate voltage for different tages 
ine representing voltage tube 


1 100.000 ohm resist 


is a load 
stage desi 


through 


n t 
‘ < 


RADIO A TELEVISION NEWS 


(CHARGE bn Con ty 


Tora. CHance (CHARGE les + 
(CMARG E) ee « 

[een + (WHI) Cop] % 

Cie €Qury wmPuT 


CAPACITY * Con t( MHC, 


Fig. 2. Miller effect increase in input 
capacity due to amplification of the 
tube with the resistive plate load 


A 


Fig. 3. Method of determining the output 
impedance of an amplifier. (A) Equivalent 
plate output circuit of the amp’ifier 
shown in Fig. 2. (B) The effective output 
ircuit at the middle trequencies 


Fig. 4. (A) Equivalent plate circuit of the amplifier stage shown in Fig. 1B. in 
luding the grid input circuit of the following tube. (B) Simplified forms of circuit 
of (A) which are accurate at low. middle. and high frequencies. (C) Frequency 
response at low and high trequencies due to shunt and coupling capacities 
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Fig. 5. (A) Typical high gain triode am 


plifier. (B) Pentode amplifier 


be used in place of the triode in 
provide an improved trequency response, 


Miller Elect 


tantta 


PLATE 
VOLTAGE 


Fig. 6. Curves showing how distortion 
is caused in a vacuum tube at large 
input signals which ultimately results 
in the nonlinearity of the output 
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over Japan } 7 in 


NHK off int out that 
ar, Japan made 
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democratic nation 
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it since governmental control 
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and 
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Broadcasting Corporation of Japan. “It 


NHK to 


expanding facilities 
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A Japanese radio official summarizes 
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(Continued on 


The Radio Tokyo (NHK) building in Tokyo. 
lt is a six-story building with studios. 
control rooms. office rooms, etc. Programs 
presented in the studios are carried by 
land lines to the transmitting station. 
Plans are underway for construction of 
another building at the rear of this one 
to provide enlarged broadcasting facilities. 
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A Compact High-Gain — ..% a. 
AMPLIFIER 


(low-cost and compact unit which has provision 


for both phono and microphone-tape head inputs. 
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ARTIFICIAL HANGOVER / 


In Audio Circuit 


By 
EN SOUTHWORTH 


Original experimental unit for providing artificial hangover 
the 


As 


result 


>t 


additional work on this original model 
1 simpler. single-tube unit which is described 


tuthor devised 
in the text and shown in the diagram on the opposite page. 


Design data on a novel experimental unit. Controlled 


hangover adds depth to tonal quality of your system. 
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ADVANTAGES OF ARTIFICIAL, CONTROLLABLE HANGOVER 


CORRECTION 

CORRECTION FOR NOSE LF 

CAN IMPROVE CHARACT 

CAN GIVE CORRECTION FOR LACK 


FOR ROOM ACOUSTICS 
VELS, NONLINEARITY vot 
PR OR QUALITY OF 


GIVES GREATER SPEAKER 


TRANSIENT 
AND AMPIL 


RESPONSE 


TPTPR EPRICIENCY 


i ME 


INSTRUMENTS 


IN 


MODULATION DISTORTIONS 


CAN IMPROVE APP 

CAN PRODUCE INCRE 

SMOOTHS OUT AUDIBILITY 
AcTS AS A TONE CONTROL 


REDLCES FRPECTS OF 
ARENT SPGNAL.TO-NOTSE RATIO 


APFECTING ONLY 


ASED APPARENT DYNAMIC 
VARIATIONS CAUSED BY 


RAN 
RES 


TRANSIENT ¥ 


LEVELS 


LOUDSPEAKERS 


Gt 
ONANCES 
A AVEPORMS 


example 


be 


pany 
noted 
train of 


times the 


lise of a single 


peak power handle 


RADIO A TELEVISION NEWS 


i 


January. 


(A) Single impulse. (B) Damped weave train 
produced by impulse. The average en 
ergy content of (B) is five times as great 
as (A C) Electrical input to a speaker 
with poor trans_ent response. iD) Acousti 
output of same specker. (E) Damped wave 
train applied to same »peaker and the re 
sultant output (F) which contains 
a closer reiationship input signal in 
average energy. (H) represents 
loss of duration of signa! (G) when passed 
through a non'inear system I) is condi 
tion of system in which a low amplitude 
utot exists with resultant attenuation 
shown in (J As mony transient wave 
trcins deccy exponentially the effect on the + 
over-all duration of sound may be much 
more serious. (K) The relatively slight de 
formation of envelope shape produced by ten cycles of hangover on a 500-cycle tone of 
one second duration. thus showing smal] effect of hangover on tones of a continuous nature 
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(A) Simple form of delay network. Phase 
shift per section equals 45 degrees when 
reactance of condenser and resistor is 
equal (B) Gain characteristics of the 
phase shift network (1 leg (C) Phase 
characteristics of one leg o!f delay net. 
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RYSTAL DIODES 
In Modern Electronics 


DAVID T. ARMSTRONG 


Part 1. Various applications of germanium crystal 


diodes as employed in present-day FM circuitry. 


Limiter Circuits 


January. 


Several banks of assembly machines at the 
Clyde. New York plant of General Electric 
Company. This factory is devoted exclu 
sively t the manufacture of germanium 
assemblies and other similar products 
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Fig. |. Limiter action for a strong it. signal. Note that the amplitude of the 
input wave at the highest frequency deviation components of the FM wave is 
above the limiter level. and that the input level of the Lf. signal over the entire 
range of the trequency deviations is above the limiter level. Also note that 
positive and negative peaks of the output FM wave are truncated. The output 


{ the limiter is constant over the entire range of the frequency deviation. 
7 t actior f the 
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Fig. 2. Effect of limiter action on varying limiter input signals. 
voltage reproduced in the output of limiter 
action. wave is truncated 


(A) Noise 
B) Noise is removed by limiter 
Note that when the input level of the Lf. signal 
over the entire range of frequency deviation is above the limiter threshold. as 
in (B), no nolse voltage is reproduced in the output of the limiter but when 
the input level! of the Lf. signal is below the threshold of limiter action. the 
limiter cannot function and the noise will be reproduced as shown in (A 
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r nv FM de 
ppr ! ial AM 


i ator type receive! or sound 
circuits of TV receivers. A high con 
| tance diode li h IN56 provides 


iy ¢« \ limiter actior 


OSC am ATOR 


ulerly at signal levels as low as 


volts or less The low dynamic im 


pedance and the low diode capacitance 
produce an ! 1 of reactive load 


cross ti sO ‘ and minimize 


| t 


Fig. 4. Single diode dynamic limiter. The 
values of the 10.000 ohm resistor and the 
10 «fd. condenser may be chosen to sui! 
Fig. 3. Comparison of single and double the signal trequency and degree of clip 
diodes with cascade type grid bias limiter reduction factor (ratio of the percent ping desired. Values of the resistor may 
A) Single diode dynamic limiter (1NS6 age modulation of output signal to range from $000 to $0.000 ohms. Condenser 
(B) Double diode dynamic limiter (2-1NS6's nput signal) is so exceptional that it values will depend on the time constant de 
and (C) Cascade limiter using 2-6S]7 tubes. s shown graphically in Fig. 6 sired. Tho time constant of this circuit is ap 

Many television receivers use a proximately 0.1 second. Where high imped 
ances are desirable G-E types 1N52 or 1N63 
or Sylvania type INS4 may be employed. 
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Fig. 1. Part of equipment in power room at Re 
public Studios in Hollywood. Four 35 mm film 
recorders and a disc recorder are employed. 
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Part 11. The concluding article of this series 


detailing how a complete distribution system 


achieves flexibility by means of patch bays. 


How normal jacks are used 
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Fig. 3. 


sleeve through an insulated bushing to 


the “body where a terminal! screw is 


provided for connection to the cord 
The sleeve is always connected to the 
ground low potential ide of the 
circuit, while the tip is connected to 
igh potential or “hot side” of the 
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Typical motion picture sound recording installation at Republic Studios. 
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Fig. 4. The physical construction and cir 
cult connections of (A) a normal jack and 
(B) an open circuit type recording jack. 
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Fig. 5. The film reproducers used in connection with the equipment shown in Fig. 3. 
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OF AMERICA’S GREAT RADIO STORES WRITE 


; 127A 
RADIO DEPT. wWisiza 
SUPPLY = 8-1-2 oe wie 
CORP Minimem order $5. 20% deposit with orders w 


rotted. FOB. NYC. Prices subject te change with- 


treet, New York 6, N. » A out notice. * SURPLUS 
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~ case 
W 0-7 OSCILLOSCOPE’ 


OUTSTANDING — 


NEW STYLE AND ) ne 


A STATEMENT 
FROM 
SIMPSON denen: co. 


WEATHKI 


T PRECISION RESISTORS 


eee STATEMENT FROM 
CHICAGO TRANSFOR 


YOU SAVE BY OR 
DERING 
DIRECT FROM MAWNUFACTURER—USE ORDER BLANK 
ON LAST PAG 
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Yew LABORATORY LINE HEATHKITS 


new Meathhct 


A.C. VACUUM TUBE 


Aa duldall 9 KIT 


MODEL AV-1 
Shipping weight 5 Ibs 


AUDIO. FREQUENCY METER - 


ew Meathhit 
me... INTERMODULATION 
See eee ANALYZER KI 


MODEL $Q-1 
Shipping wt. 14 lbs 


Tr 


Re eee rer A ‘ = Cae ea ae 
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THE Slew 1952 
Aeathhit 


OSCILLOSCOPE 
KIT 


MODEL O-7 
SHIPPING WEIGHT 24 LBS. 


‘A350 


Peatures 


ew INE KPENSIVE 


ELECTRONIC 5 


YOU SAVE BY ORDERING ee FROM mn USE ORDER ene On cast ASE 


Tie HEATH COMPARY 
... BENTON HARBOR 15, MICHIGAN 
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THE Slew 1952 
Aeathhit 
VTVM 
KIT 


MODEL V-5 
SHIPPING WT. 5 LBS. 


Features 


@ New styling, — formed cose for beauty 

@ New truly compoct size Cobinet 4' 5" deep by 4-11 16" wide by 7 
high 

@ Quelity 200 microomp meter 

@ New ohms bottery holding clamp ond spring clip — assurance of good 
electrical contact 

@ Highest quality precision resistors in multiplier crcurt 

@ Calibrotes on both AC end DC for moximum eccurecy 

@ Terrific coverage — reads from ':V to 1000V AC, '»V te 1000V DC. and 
1 te ever ! billion ohms resistance 

@ Lorge, clearly morked meter scoles indicate ohms, AC Volts, OC Volts, 
end DB — hes rero set mark for FM alignment 


@ New styling presents attractive and professi:onc! appeorance 


YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK OW LAST PAGE 


The HEATH cCORnRAPAA Y 
...- BENTON HARBOR is, MICHIGAN 


GENERATOR 


KIT 


Model SGe 
Shipping Wt 7 ths 


Model 1.2 
Pping Wr 7 lbs 


A ar He athk ir 


w 


Shi. 


Aeathhet 
CHECKER KIT 


TUB 


Mode! 1C-1 
Shipping Wt 12 Ibs 


YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK OWN LAST PAGE 
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Model BE-3 
Shipping Wt. 17 Ibs. 


new # 


SINE AND SQU 


——————— 
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NEW 1952 Meathhctl” 


BATTERY ELIMINATOR 


KIT 


Con be used os bettery chorger 

Continveusly veneble output 0 - 8 Volts — not switch type 
Heavy duty Mollory 17 dish type magnesium copper sulfide rectifier 
Avtomoti< overioed relay for maximum protection Self-resettiing type 
ideal for bottery orcraft and marine redios 

Duel Volt and Ammeters reed both veltege ond emperege 


continually 
switching 


w Heathka K " th 


athhece~ 
TESTER Kit 


HAND! 


ta 


Model AG-7 
Shipping Wt 15 ibs 


$34°° 


Ran 

Peres 0 19 oa M 
, a, 0 

4Sily assembi, 


@ feom 
MStructs <t 
Nagram 


Picte 
tor 


Mode Mt 
Shipping Wi. 3 tbs 


Model TS-2 
Shipping Wt. 20 Ibs 


$3950 


YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK OW LAST PAGE 
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\ IMPEDANCE BRIDGE KIT 


mrored 
© lead 


eathhil” LABORATORY [Powe TORY 
RESISTANCE DECADE 7 POWER a KITS 


25 a oc 
“ Proportional 


$299 


1, Model ps.) Ship 


Wt 20 Ibs 


Heathhil” AWeathhil” HIGH FIDELITY. . . 20 WATT 


ECONOMY. . . 6 WATT AMPLIFIER KIT 
AMPLIFIER KIT aecaemannieonnantition 


$] 25° 


Ne. 304 12 inch 


wat $6. nee 


MODEL A-« | 


MODEL A-GA. fea 


- BENTON HARBOR 15, MICHIGAN 
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Heathécc- RECEIVER & TUNER KITS for AM and FM 
— 


Model BR-1 Broadcast 

Model Kit covers 550 Model AR-! 3 Band 
Receiver Kit covers 550 
Ke. to over 20 Mc. con 
tinuous. Extremely high 


to 1600 Ke. Shipping 
We 10 Ibs 


semsitivity Shipping 


We. 10 Ibs 


TWO HIGH QUALITY Weathecl” 
SUPERHETERODYNE RECEIVER KITS 
Two excellent Heathkits. 1 , . 


i : t t I 


= tput t t od “<r. 7 


"Geatkece FM TUNER KIT 


he Heathkit FM Tuner Model FM Wa ‘ i 
i c FM tea 


~ 
? 
2. 


& HEATH COMPANY SHIP VIA 


Parcel Post 


BENTON HARBOR %, iene 
MICHIGAN Freight 


Best Woy 


Quontity Item Qcentiy| Item 


Heathkit Oscilloscope Kit Mode! O-7 Heathkit H.V. Probe Kit No. 336 


Heathkit VTVM Kit — Model V-5 Heathkit R.F. Signal Gen. Kit — Model SG-6 


Heathkit FM Tuner Kit — FM-2 Heathkit Condenser Checker Kit — Mode! C-2 


Heathkit Broadcast Receiver Kit Mode! BR-1 Heathkit Handitester Kit — Model M-1 


Heathkit Three Band Receiver Kit—Model AR-1 Heathkit Power Supply Kit — Model PS-1 


Heathkit Amplifier Kit — Model A-4 Heathkit Resistance Decade Kit — Model RD-1 


Heathkit Amplifier Kit Mode! A-6 ‘or A-GA Heathkit Impedance Bridge Kit Model 18-18 


Heathkit Tube Checker Kit Mode! TC-1 Heathkit A.C. VITVM-KIT Model AV.-1 


Heathkit Audio Generator Kit Model AG-7 Heathkit Intermodu!. Anolyzer Kit—Model IM.-1 


Heathkit Battery Eliminator Kit Model BE-2 Heothkit Audio Freq Meter Kit — Model AF-1 


Heathkit Electronic Switch Kit Model S-2 Heathkit Square Wave Gen. Kit — Model $Q-1 
- = 2 ntecremann ectatsinatnaiaa — heer 4 


——— - . ~~ = - 4 


Heathkit T.V. Alignment Gen Kit — T$-2 
= hn _ a 


Heathkit Signal Tracer Kit Mode! T-2 


Heathkit RF. Probe Kit N 309 


On Parcel Post Orders, include postage for weight shown ond insur 
Enclosed find Check Money Order for 


once. (We insure oll shipments 


On Express Orders, do not include transportation chorges — they . 
Please ship C.0.D Postage enclosed 


will be collected by the Express Agency at time of delivery 
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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meme) = BUILT-IN HOME TV 


TUBE TESTER 


and 


SET ANALYZER 


By 
IRA KAMEN 


Director of Sales 
Brach Manufacturing Corp. 


The steady increase in multi- 
set homes provides a new 
market for TV technicians. 
Fig. 1. Overall view of the “Mul-Tel” unit 
which is designed to provide multiple out 


lets for single family dwellings. The box 
is placed out of sight near the antenna. 


wiring is within the walls, the only 
visible evidence being the receptacle 


plate which appears on the wall at 

each of the four outlets. One such 
NX )W that more and more families unit is shown in Fig. 2 
« ire keeping their small-screen The key to this new system is the 
tele, ‘ receivers a 1s yd set a four-set coupler developed and pro- 
new and profitable market has opened duced by Brach Manufacturing Cor- 
up for the technician poration. This simple device, shown in 
605 The development of a small, home- Fig. 1, is connected to any good an 
sized master television and FM anten- tenna with a 300 ohm, ribbon-type 
Rewer enc? iiaities shen na system is expected to further stimu- transmission line. Four receptacles are 


late consun interest in retaining or wovided at the bottom of the box's 
ideal for house calls , 


urchasing a second receiver. Designed panel to accommodate four coaxia! 


‘ installed during the construction connectors, from ich four coaxial 
INCLUDES HIGH SENSITIVITY of new dwelling or added to older lines run to the outlet locations 

MULTIMETER ru ires, this unit provides four an The four utl provide signals 

} the house. their loca which are only 6 lower than the 

YOU NEED THIS—ot a price of only i ing a matter of choice at the signal from the antenna itself as the 

$12.60 more than the standard HICKOK installation. Since the system four-set coupler divides the antenna 

Tube Tester you get o built-in mult lso carries FM signals one of the out- signal into four equal parts. None of 

meter thot uses o vacuum tube for its lets can be used in the room in which the signal is dissipated in a dummy 

rectifying element to provide o better an FM recei to be onnected qt load, as is the case in resistor systems, 

timete than any other you con 
Measures volts, resistance, current 


sso copecitence—@ very impor Fig. 2. Close-up of the receptacle which is 
ervicing measurement the only part of system visible in room. 


(ae (ae aN 


A thes 8 vded in addition to 
the HICKOK Dynamic Mutual nduct > 


ance Tube Tester « vits. The 605 


mplete. Entirely bwilt to the gh | 
HICKOK stondards ss XQ WI \ J) \\ } 


Fig. 3. How transmission lines are set up 
as bifiliar windings around a coil form. 


Fig. 4. Schematic of the four-set coupler. 


ated operot- 


chets and 


mplete b ' “ce chart 
Test leads 


Write tor detailed information or see 
your MICKOK jobber today 


THE WICKOK ELECTRICAL INSTRUMENT CO. 


10524 Dupont Avenue * Cleveland 8, Ohic 
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Deis ce oh tice 
Reed TRANSFORMERS urivensat 


ALL PRIMARIES scum 
19 pack ‘ re. TISV, 60 CYCLE 


ao | COMBINATION TRANSFORMERS | ° 


Rating Price 1 


DA-1A 


sess 
Pericm 
CWJILAAK 


tan vi RADAR 
PEs ' APS-2 
APS-4 
APs.10 
aps.is 
SA-SC.5N 


-- 


SPECIAL CONVERTER 


MANY OTHER SETS— wait 


SELENIUM PRECISION 
RECTIFIERS RESISTORS 


UP TOIL VAC IN 
uP ToOlvoecourT 
A 5 2.58 


INVERTERS 
PE 218-€ 25 2s ' 


PE 218-" 


onms ounms onms 
PE 206 


“Ne HENNE Hee 


SAVE THAT FINALIIT 


‘ “MA thr : t wna arker 
wing point 
rm 35-40-45 -50-60- 
eddiate 


75-100-150-200 MA 


AAO B08 AFA088 200 00 
a4 dete Sede dee a 
vow 

ec’ , 

Bt bere 


er U8 e errr 


| 
RACH Oo POR $2.80 
mh a “K 220K 
tie RACH 1 POR $3.80 
| MEGQOMM RACH The 


M 


NUS 6259 A. 26.359 
’ oi left at $22.4 


ec: 


uP TO 128 VAC IN 
UP TO 198 VOC 
our 


2A be eo 

: tose )6=©6 HI-FI UNIVERSAL 
Soccted Rectifiers 

On OUTPUT TRANS. 


FORMER 


~ 4 
7 @e 


~~ $0.59 
LINE FILTERS 932 PHOTO TUBE 
LINE FILTER. GE 
Amp Filter w 2x5Mite Gas Phete 
—_ ee cond tube having 
. 
fievac oc © $1.39 ~ 


1kW LINE Ae gs 
eci 4 


Lo- your XFS 


Primaries lite 


—~e Yernve 
eer everere 


weer’ 1 $4.75 


PLATE TRANSFORMERS AUDIO TRANSFORMERS 
Rating Avses Hi-Fi s 
CT hws 2KV HA r-t au 


SULVER MICA BUTTONS 
mmr mur. mmr 


” y 
ATis2 Hilt 
~e 0M 


$7.50 PER 100 
TEST SsEeTs 


TUVITS BTS Ves 
t4444 44 a4 


gvverrre 


Pe ee ee ee 


FILTER CHOKES 


Description 
i d si 


Ae FOB 4K Err Odds 
. 
. 


Oe el 
ene ; 
one 


Send ter Further inte 
MANY OTHERS and P 
8-19 MK11 TRANS- ie 
RECEIVER oDu- 
Lew Power Pack $32.58 THERMISTORS 
i + Power Pack Ss ©-166288 
10-24 ARN-S ©-167332 
Dua Mi- 


1 
wen TEST 


eee 
= 


71528 0-164699 
~162356 (308A “X" band Guide 2.50 
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F Quipment 
$9.95 


guar. Mail orders prom led. All prices FOB N Send MO or check Only shipping ches sent C.O.D Rated concerns send P.O 


COMMUNICATIONS EQUIPMENT CO. 


131 Liberty St., New York, N. Y. Dept. N-1 CHAS. ROSEN Phone: Digby 9-4124 
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fe a flawless voft voduction 


NO OTHER CARTRIDGE CAN 
PERFORM LIKE A PICKERING 


bickettnig: patented design 


eae VAMC COUPLING 


throughout the entire audible range 


* DYNAMIC 
COUPLING 
ASSURES 
@ constent sty 
¥ * ent * eveve 

spectrum (20-20,000 cps 

© full frequency response *ickering engineers and designers have but one objee- 


' say 
© tid Genet eepone sets that will please the music 


a $; over in le appetite for the flawless reereation of 
NO RESONANCES ecorded mu for the atmost in quality insist upon 
NO MISTRACKING Pickering Audio Components, 
NO GRINDING OF 
GROOVE WALLS 


OMPANY NCOBPORATED 


Ver e Ah 
WRONG 


OCEANSIDE, NEW YORK 


* iterature address Dept. C 


«© LEOCTONE ¢ LEOTONE « LEOTONE « LEOTONE « 


FOR BETTER TOWERS 
AT LOWER COST! 


Ask about AERO 


e COST LESS 


« ate 


@ LAST LONGER 


e@ STRONGER 


are *A BuULAR 


@ EASY TO CLIMB AND SERVICE || 


e@ QUICKER TO INSTALL 


ga 


AERO TOWER DIVISION 
Knepper Aircraft Service : - 
1016 Linden Street 9 RADIO CORP 


Allentown, Poa pyar dhe 


* gwoson) * 


a~O4087 
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eli 


new communications “TOOL” for industry! 


2-WAY FM RADIO-TELEPHONE 


10 Ib. lower 
powered 
models also 
available 


HAND 
CARRY 


HT-21 (25-50 Mc.) 
HT-22 (150-174 Mc.) 


* FULL TWO-WATT ANTENNA OUTPUT* 

« Weighs only 14 pounds! 

« Complete, self-contained 2-way radio-tele- 
phone station! 

« Powered by Dry, or Wet Rechargeable Bafter- 
tes (con be recharged from cor bottery or 117 


*On 25-50 Mc. + One-Wert evtpet on 150-174 Mc 


CENTRAL STATION 


HT-23 (25-50 Mc.) HT-24 (150-174 Mc.) 


A new Hallicrafters product—the “‘Jittlefone’—is now 
ready for thousands of important uses in hundreds of 
industries. 

This light, rugged, dependable radio-phone will be 
offered through Hallicrafters distribution organization— 


by the men who know communications best. 


USES OF “LITTLEFONE” CHALLENGE YOUR IMAGINATION! 
There are literally thousands of industrial uses for the 
“Uittlefone”’ radio—anywhere where powerful, dependable, 


“on the move” contact is required. 


AMONG THE MORE 
IMPORTANT RAMLROADING 
PRESENT USES ARE: FREIGHT HANDLING 


WAREHOUSE OPERATIONS 
RANCHING & LARGE FARMS 


MINING (Above & Below 
Greund) 


PIPE LINE INSPECTION 
ROAD BUILDING 
SHIPPING (Deck Operations) 
CONSTRUCTION 


LUMBERING 


rcllietiee 


‘The Kadio Mans Kadto 


World's Leading Manufacturer of Precision Radie and Television — Chicago 24 
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MOTORLESS 


TV AERIAL 
SYSTEMS 


360° ELECTRONICALLY SWITCHED BEAM 


GIVES SAME CLEAR PIX AS MOTOR 
DRIVEN AERIALS AT y, THE COST 


SIMPLE FLICK OF SWITCH 


clears Picture /@(STANZLY 
Mw WAITING 
OPENS BIGGEST 
REPLACEMENT MARKET 


IN TY HISTORY 


MAIL THIS COUPON T0-DAY! soa seee eee eee 
SNYDER MFG. CO. 
22nd & Ontario Sts., Phila. 40, Pa. 


Please send me free copy of authoritative 
booklet TENNA TIPS on Directronic and 
all other types of aerials, plus catalogs. 


NAME 


ADDRESS 


city 


throug svsten 
the same efficiency 
put of any receiver sé 
mpedance of 75 ohms 
pedance composed of 
pedances of the systen 
three 75 ohm receivers and a 300 ohm 
antenna for a total of 525 or, taking its 
own internal impedance into account 
600 ohms. The gross mismatch makes 
for very poor efficiency As a result 
oscillator re-radiatic 
tween one set and 
rreatly attenuated 
that not all the re-rad 
oscillator to 

eiver through the s 
input signals and 
quite the same imped ‘ onsidera 
trons additional atte jatior beyond 
that directly calculable 
cause the re-radiated os¢ 
do not find impedance 
where and most of tl 
through reflection 

Even though most r 
signed for 300 ohm inputs ! use 
75 ohm cable does not result in an ac 
preciable loss of signal strength, espe 
cially if a good antenna has been ir 
stalled on the roof One to four re 
ceivers can be operated simultaneously 
Oo matter to which channels they are 
tuned. This is so because ilthoug! 
there is only a 6 db loss of signal in the 
forward direction, there is a 16 db loss 
in the reverse direction, which is th 
isolation between receivers as far as 
oscillator radiation is concerned. Ir 
iddition, the four-set coupler acts as a 
high pass filter to eliminate any inter 
fering signals the antenna may pick up 
n the Lf. bands 

Working in ce 
trical contractor 


tions or 


set systems 


TV IN ARGENTINA 


RGENTIN ASS first television station, 
which officially went on the air in 
Buenos Aires on October U7 of last vear. 
ix one of the largest and most modern 
in the world 
Operating on Channel 7, the new sta- 
tion features a 5 kw. transmitter and 
a unique 8-bay triangular loop antenna 
which gives the station an effective ra- 
diated power of 45 kw 
The transmitter equipment for this 
installation was furnished by Federal 
Telecommunication Laboratories. Inc.. 


of Nutley, \. J wv 


NEW BRAZILIAN 
STATIONS 
( RDERS for three complete televi- 


sion stations and a microwave link 

have been placed with General Electric 
Company by the Brazilian radio chain, 
Emisxsoras Unidas 

Iwo of the television stations will 
he installed at Sao Paulo and one at 
Rie de Janciro. This will make a total 
of three stations at Sao Paulo and two 
at Rio. 

The microwave link will provide com- 
munication between Rio and Sao Paule, 
a distance of over 200 miles. - 
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| Will Show You Haw ta 


>» 


‘}lsera BABIO-TELEVISION 


4 € Smite 
President 


, . 35 hve} 
You Practice SERVICING You Practice COMMUNICATIONS 
with Equipment | Furnish with Equipment | Furnish ; 


As part of a ( 


- CUT OUT AND 
fee: 


MAIL CARD 


POSTAGE NEEDED 


Both FREE 


payoo Lesson & 64- Page Book 


IW! Send for my DOUBLE OFFER FREI 
tles you to Sample tne ' v F 
' Rad Delevumor : t 
64-p K k 
id I Ma A N 
1 Jt SMITH ” sident, Natrona 
pone Ir ite, Washingt ) o 


Mr. J. E. SMITH, President, Dept.2 AR 
National Radio institute, peng ag 9,0. Cc. 


Be » Raph - TELEVISION 


Train af Home 
im Spare Time | 


There’s a Bright Future For You In 
America’s Fast Growing Industry 


Training Features Television 


You learn by Practicing 
with Kits | Furnish Send NOW for 2 Books FREE— 
oi ioe Mail Card 


Yeu Gulld These end meny 
more ter Practical Experience 


[First ( 
| Permit No 


LASS 
20-R 
&R) 

| Washinato D.C 


14.9 PL 


Bi 


om — — 


BUSINESS REPLY CARD | 


me ane ac eae 
4c POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
16th and U Sts. N. W. 
Washington 9, D. C. 


, 6. GEE, Crostfoan, 
srisaeicoae, 
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Read What Successful 


NRI Graduates Say: 


Redie Operator 
with ABC 


I was a boo hooper 


N Hn 
Ridgefield Park. NJ 


le Broadcasting 
Opereteor 
Now — yed at 
statior HAW as 
perat 7 have alse 
eponed: my own Ra 
dio business 


RJ 
Bailey, Weston,.W Va 
$10 te $15 Week 


4 months after en 
rolling averaged $10 
$15 a week spare 
time servicing Ra 
dios Now have busi 
ness W B Weyde 
Brooklyn, N. ¥ 


Make Extra Money 
While Learning 


Keep your job while training. Learn 
Radio-Television principles from 
illustrated lessons. Get Practical 
Experience experimenting with cir 
cuits common to Radio and Tele 
vision. Many students make $5 
$10 a week extra fixing neighbors 
Radios in spare time while learning 
I send you special booklets that start 
teaching you the day you enroll 


Want Your 
Own 
Business? 


Let me ~ yw you how you 
can he our own boss. 
Many N k I erained men 
start ther own business 
with earned in 
Rebert Dob 
New Prague, Minn 
Am now tied im 
lealers. Often fall back to 
formation on installing Televison seta 


apit al 
spare time 
men 


work for 


Ns 
UCC Ces 
in RADY. ng 


¢ 
7 
, 


ie 


with two televimon 


Can Step inte Fm, 
Telovision 


enrolled 

was a 
laborer. Now I have 
@ position paying 
over $10 a day 
R. Ford, Phila, Pa 
$10 Week in 
Spere Time 


fore finishing 

ur course, learned 
a week in Radio 
vicing in my spare 
S. J. Pet 

ruff, Miami, Fila 


Lest Job, 

Now Hes Own Shop 
Got laid off Best 
thing that ever hap 
pened as I qpanee “4 
adio shop T 
Siate, Corsicanna 
Texas 


} 


_— 


whose store is shown at right, says 
yutfite and do warranty 


textbooks for in 


RI 


SAMPLE LESSON. 
and 64-PAGE BOOK 


Both FREE 


Cut out and mail 
postage-free. card now! 


Successful Servicing 
mfene ge . 


available 
oY 
» JOO watt 
to ground var- 
when necessary 
ing special 
inner tube 
to do this 
obtained trom 
as well as 
A good 
it into the spare 
vr this is obvious 
customer will have 
will wind up 
on one of 
Fading e quite a problem 
They can b aused by high generator 
voltage as ll as mechanical! distor- 
tion of th Some \ *» shops 
recommend putting the set in a large 
carpenter's vise and subjecting it to 
different stresses and strains while it 
is playing A high generator voltage 
output will cause output tubes to draw 
excess grid current and because of this 
listort. A quick check for this is to 
ace the auto radio on 8 volts. Adding 
an extra cell to a 6 volt battery will 
accomplish this. Placing the set on 6 
volts on a bench from now to dooms- 
day will not show it up 
One of the largest sources of trou- 
ble in an auto radio is the vibrator. As 
you no doubt have noticed, the package 
n which every new vibrator comes has 
a warning label which reads something 
like this “Guarantee void uniess buffer 
condenser is checked We use an oscil- 
loscope across the primary input to 
auto radio. Since each vibrator in the 
auto radio draws a pulsating current 
the oscilloscope will read show this 
pulsation : 
the preface | Padi 
Catalog there is an excellent des« rip 
tion of the functions of the vibrator 
condenser, et In five seconds 
viewing the oscilloscope, you can tell 
the condition of the vibrator, the buffer 
condenser, power transformer, and 
rectifier tube It only takes a little 
practice and you can be an expert in 
interpreting the pattern on the oscillo- 
scope. Of course, this test can be made 
without dismantling the set. We make 
it a practice whenever we find a 
shorted buff.r condenser in an auto 
adio, to suggest to the customer that 
e vibrator be replaced even if it is 
operating normally at present. If the 
customer operates his auto radio with 
a shorted buffer condenser, even for a 
few minutes, the points of the vibrator 
are taking such a beating that they 
fail 


are bound to fail in the ne 


January. 


ot YO BIG, NEW: 1952 


CONCORD Catalog 


HIGH FIDELITY 

Tv & RADIOS 

PHONOS & RECORDERS 
SOUND SYSTEMS 

HAM GEAR 

TEST EQUIPMENT 
ELECTRONIC TUBES 
PARTS, BOOKS, KITS 


FAST DELIVERY 

lerge ond voried stocks in 
sure quick shipment on thov- 
sonds of items 


HELPFUL SERVICE 

Our technicol experts give 
persono! attention toe your 
problems! 


INDUSTRIAL DIVISION 
Experienced staff and central 
ized efficiency speed service 
on supplies to Industry! 


HIGH FIDELITY 

Complete systems ond cus 
tom components for finest 
reproduction! 


EXPORT DIVISION 
Special Export Division gives 
prompt service on orders and 
inquiries 


POSITIVE SATISFACTION 
CONCORD S$ policy of quality 
end volve ossures you of 
complete sotisfaction! 


Send for it 


ALL-NEW 
COMPLETE 
BUYING GUIDE 
for Every Need! 


FAMOUS PRODUCTS—VAST STOCKS—LOWEST PRICES 


TV - RADIO - ELECTRONICS 


You save time and money—with this bigger, 
better 1952 Buying Guide! Here is 
page-after-page full of the latest and greatest 
values in Television, Radio and Electronics 

It brings right to your finger tips one of the 
world’s largest stocks of nationally known 
guaranteed quality parts and equipment. You 
find it quick and easy to get whatever you 
need- at the very lowest prices! Send 

for your FREE Concord Catalog today! 
Have it handy for quick reference! 

Supplies for Industry, TV and Broadcast 
Stations, Schools, Servicemen, Hams 

Government, Experimenters and Builders 


CONCORD RADIO 


901 W. JACKSON BLVD. + CHICAGO 
Over 30 Years of Service to the Radio World 
ee ae i ids | 
7 CONCORD RADIO CORP., Dept. RA-52 ) 
901 W. Jackson Bivd., Chicage 7, tlinois Z 
Rush FREE Big, New 1952 CONCORD Cotalog No. 95! ) 
‘ 


Nome 
Address 


City 


Cnr 


We explain to the cust 


will save money in the lor I 
Lhe AUDIO AMPLIFIER couse © UGh ent be nemeemees 

move the radio from ti ! 
mantie it. He is free to make his owr 


. . , decision— we do not high-pressure him 
with the Listeners but his service card is noted “Cus 


tomer does not desire vibrator 
If a vibrator has laid on the shelf for 
A a long time, points may become oxi- 
dized, or if an auto radio has been in 
storage for a long time, the points of 


the vibrator may become oxidized and 


al the vibrator will not start. We use a 
100 watt bulb in series with a 110 volt 

a.c. line to start the vibrator and then 

let it run for a few seconds. This will 

burn off the oxide and the vibrator 

will operate satisfactorily in the fu- 

Pi P ture. This same outlet is used to test 

z 


37 portables when we suspect the os« 
lator tube of failing to oscillate at low 
voltage 

You will notice that the photo of the 
work bench shows two positions com- 
plete with polarized six volt battery 
outlets and speakers. There are two 
similar positions in the rear. Most of 


For the vimmost in natural clean sound reproduction 


ALL TRIODES, plus BROOK designed transformers 


* High quality naturel and ifelike. ot extremely low 

ring fatigue” reduced to o se volume o- at full loudness of o bend or symphony 
sain the test equipment sits on a shelf and 

ompenated for any type yc can be turned to face either directior 


aed AM recerver . 
. — You 


free booklet, "BETTER LISTENING” contains some will also note that each position 


hihe eteiaih einen teresting ideas on what goes into @ high quality has a d.c. ammeter, 0-15 amp. scale. If 
werates caparate denned coatoh oudic system. Write for it and technical bulletin end you have seen the same make of auto 

wd treble Jotetted ditertien enaivels radio day after day, you know, withir 
" ‘+ an amp. how much it should draw 
An excessive reading f course, ar 

Brook Electronics, Inc., * * Dept.RA-2 | A%°xessve reading is. of course, 
34 DeHart Place, Elizabeth, New Jersey denser or bad vibrator, if the condition 


persists with the re« tube re 


moved. If the current dr is below 
normal with the rectifier removed, and 


HEY MAC i is excessive when the rectifier is in 
, . 


serted, it means either a shorted con 


denser in the “B-plu ne or a shorted 
Send a penny posteard TODAY § 
for our glant barcain catalog 
aiready mailed toe muny 
sands of regular 
nee to » 
La) dlie ite er 
and builders ver) thing stock! Quick 
hipment and fair dealing always 


WEBSTER-CHICAGO 3-SPEED CHANGER 


rectifier tube 5 ps speed up the 
diagnosis 

We have small vibrat« 
checker. It only itains two socket 
1 standard four prong and an offset 
four prong. These two sockets wil 
take care of 90 of the vibrators ir 
use today It consists of an ordinary 
iuto radio transformer, rectifier sock 
ets, buffer condenser and =resistive 
load. The primary inpt current is 
read on the bench an The out 

t is read on an t rv dc. volt- 


eter and the waveform is analyzed 


on the oscilloscope } levice. re 
juires no additional r For con- 
venience, we have a : ind plug to 


Famous Model 100 


plug in the oscilloscope meter 
When you do a re palr or the radio 
set manufacturer, he furnishes you 


) 


with a form on which you list the cus- 


Protects Home and TV $925 tag 


Set Against Lightning List SUPER V-BEAM 
Matards = $995 a 


U S$. Patent No. 0-4664 
in Lots of 10 


° poe wire stripping, euning or ' Only $3.25 Each, Singly 
splicing © anne . ma som up Hig 


(Complete with strap and ground wire) a oa ft _ . on everywhere 


OVER 1,000,000 IN USE TODAY! . . 
' ’ ¥ articular make of auts 
See Your Jobber or Write ter _ poner + = —_ — — 2 ;, r yur Servis 7 De par tment is * ope 


Form Ne. 64 . os ty $1995 : no back rooms. We are separated from 
the customer by glass panel similar 

MANUFACTURING CO., tne. STA ELECTRONIC to those used in modern drug store 
41084 sore avemws secoeire «= ¥ DISTRIBUTORS, INC. prescription departments. We attempt 


00 © temntae Aerwenes ond 
Dept EEB-7736 5. Holsted, Chicogo 20, 1! to show the customer our equipment 
and manner of working —O- 


tomer’s name and address, delivery 
date, etc. We use the names on these 
forms for our mailin st, and we have 
had special post ( printed telling 
the customers we ar local author- 
ized factory service ’ 1 for their 


© Installs enywhere 
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WANTED! WANTED! 
MILITARY TEST SETS & EQUIPMENT 
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E. WIKE OR CAI 
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S-BAND MARINE RADAR Provides Redis.¥ ae , AN/TPS-3 PORTABLE RADAR 
for semeal vee r ' ” 
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Crystal Controlled Channe x ou 
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RADIO HAM SHACK Inc. -epeueee 
189 GREENWICH STREET . NEW YORK, N. Y. 
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ORDER BY MAIL FROM McGEE AND SAVE MONEY! 


New Versatile Espey 
12-TUBE FM-AM CHASSIS 


$64.50 
* BUILT IM PRE AMPLIPFIOR FOR GE 
VARIABLE RELUCTANCE PICKUP 
* WIDE RANGE AUDIO 
* MAY 8€ USED WITH A CRYSTAL 
MIKE AS A HOME PF. A. SYSTEM 


tine Me 7-Cx 


04 80 
sre te 
see «6 


sioe os 


SPEAKER AND BAFFLE SALE 


8” SPEAKER AND BAFFLE $4.95 


4 To 


_ Sreanen AND BAFFLE $6.95 


10° SPEAKER AND BAFFLE $46.95 


$4 40 6 
te 2s $6 60 


ELECTRONIC RADIO and TV TUBES 


© 6 MONTHS GUARANTEE @ INDIVIDUALLY CARTONED 
© IN FRE" AND BLUE DE LURE VARNISHED 


@ EVERY TUBE SET TESTED FOR YOUR PROTECTION 


CARTONS 


ORDER WwW ASSORTED TAKE tor OFF Pr tee 


eeete & 66% eu ~eeue® 


<e<08 


Senet 
sa eaeeaneeaeeneooanaeunaeeaaend 


T.V. BOOSTER 
eg te 10 


} 


50-WATT BOOSTER AMPLIFIER—$39.95 


28 Wert Here 


50-WATT BOOSTER 


2-MIKE PRE-AMP. ' 


« $10 oo 


25- watt Wonn 


. No MA 


$-O74 TUBE & 5 VIB. 
DEAL No. RN-V5 


$8 5a 


56% 


100 600 VOLT 


100 Molded 
TUBULARS 


inok: Geen $995 ss 
It 


sees 


_ SELENIUM RECTIFIERS 


se os 


20 50s 30 150 ¥ 
SSTRERINSS 


ae. 


if 


McGee's Super High 
Fidelity 

Best Value 
ian U.S 

ouTeut 

TRANS 

20-20. 004 

ces 


GENERAL INSTRUMENT 
78 R.P.M. 

Record Changer 

scoop 

PRICE 


10 FP ELECTROLYTICS 
DEAL RN-10DS $3.49 


1.095 ts "Eaten 
= "Whe 
100 KNOBS 
@ Set-Screw Type 
$3.95 
price, $10.95 oe . ’ t ' worth 87°80 


3-SPEED CHANGERS ON SALE AT McGEE 
WEBSTER CHICAGO 3-SPEED *94°5 


Regular $47.50 List Only 


‘ 


pe 


~ S26 os. 


_ WEBSTER GuIcAsO MODEL 100-2 ONLY $26. oA 


“ 


' ” 


n 
“ uss Se 1 ° 1 ‘ ‘ er © $37 00 Pe « 
each. 2B " ‘ 


‘. a. 3- SPEED mOsEL 406 $22.95 


‘ t “ $22.95 


GENERAL INSTRUMENT 3. SPEED $19.95 


ELEPHONE VICTOR 9045. WRITE FOR FLYER 
22 GRAND AVE., KANSAS CITY, MiSSOUR: 
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COMPLETE 16 TO 20 INCH 
TELEVISION “SLAVE” KIT 


3% TUBES 


4a 


ant 
KP4A 


h 


BUY YOUR WIDE RANGE COAXIAL SPEAKER AT McGEE 


12” COAXIAL 15” COAXIAL 
ff PM $12.95 


PM $19.95 


price, $19.98 
100 ASST. RESISTOR 
100 for $2.09 


" sare, Tite me SO | WATT 
$2 49 “ SO) WATT 


COMPLETE 17” TO 20” T.V. KIT 
& AC-TRANS-TYPE & 5 95 
we CONVENTIONAL CIRCUIT LESS TURES 
% READY WIRED (2 CHANNEL T.V. FRONT END 
we 10° DEFLECTION x CERAMIC FLYBACK 
& KIT OF TUBES EXCEPT KINE $16.95  %& (7BP4A $21.95 EXTRA 


. see.es & 
A S21 05 


SARKES TARZIAN 3-TUBE 
tv. tuner $795 


Stock No. FAST 87.98 


= T. v. FRONT END $9.95 


GENERAL oo. T.V. FRONT END Bi. $7.95 


red, brand new a 
a 1 


ee 
£ 


SENSATIONAL NEW 2-BAN 
7-TUBE FM-AM TUNER 
MODEL RAL-8 $2995 


& AC SELF POWERED 
*% IGANG TUNING * A COMPLETE KIT 


has ready for delivery, this s 
Rulld 
Receives broadcax 
' oT) 


MODEL ME6-2 $14.95 
NEW MODEL 6-TUBE, 2-BAND RADIO KIT 
A FULL 2-GANG SUPERHET KIT 
RECEIVES 550-1600 KC PLUS 6-18 M.C. 


be. AC-IM 


SELF POWERED AC 
Broadcast Tuner Kit 3-Gang 
_ Teng, Cong Kal, Lenard 


‘. 3-gane 
rs 


8-TUBE 22 WATT 
Wide Range Amp. 


_— 1x5 kit hy J $37 ball 


10-TUBE RADIO KIT $29.95 


3-GANG TUNING 
MIKE INPUT 
12 WATT 
HI-FI AUDIO 
BASS-TREBLE 
BOOST Ce 


5-Tube Broadcast 
SUPERHET RADIO 
KIT $12.95 


Build Your Own 3 
Phono Mike 
Broadcaster 

Kit Model DE-GR. W 
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ALL-PURPOSE RADIO KIT 


TELEPHONE VICTOR 9045. WRITE FOR FLTER 
1422 GRAND AVE., KANSAS CITY, MISSOURI 


OMPARE 
OUR PRICES 


These ore ” 4 * additiona! informetion on any of the items described herein. readers 
Origine a 4,0 rey eiaectty a re asked to write direct to the manutact By mentioning RADIO 6 
TELEVISION NEWS, the page. and the issue number, deicy will be avoided 


iy tatreductery, offer. Oaw roti, 60 
et *%. Gell Gea Frictions Tease with 
cock 610.00 order a more BINAURAL RECORDING control, volume control, and pilot light 


Magnecord, In 460 N. Michigan A kickproof metal grille protects the 

STANDARD BRANDS Avenue, Chicago 1, Dlinois, has de speaker. The unit is housed in a sturdy 

veloped a new binaural tape recorder carrying case of solid plywood con- 
struction, covered with durable, wash- 
able fabricoid material. Total weight is 
$1'y pounds and the unit is UL ap- 
proved 


NYLON RETAINING RING 
Cambridge Thermionic C« poration, 
463 Concord Avenue, Cambridge 38 
Massachusetts, has developed a new 
nylon-phenolic terminal retaining ring 
which is said to greatly extend the 

scope of its ceramic coil forms 
| The new rings in no way impair the 
moisture and fungus resistant qual- 
which records the sound through two ities of the coil form assemblies but 


ssessosssstssssss 


microphones provide new benefits not available 
new system each of the mi- heretofore. They are excellent for 
$6.58 .. crophones records on a separate side or bifilar windings. The fou 


separate 
oe 89 «* 


arene 1.40 $2.99. channel = ances “~ inch coun terminals, two on each nylon-phenoli 
recording tape. Since the two channels ring, mean secure individual connec- 
$1.99 .. are recorded at the same time and re- tions for each coil lead 
TT ACCESSORIES produced simultaneously through two In applications using single pi wind 
separate speakers and/or two separate 
headphones, the effect is that of the 
listener's ears actually being present 
Save mount (ae) # it the time the recording was mad 
SINGLE SCREW-EYE for TWIN LEAD The new amplifier has been desig 
160 te « box wz nated the Type PT6-BN. When used 
COUPLER with the PT63-A binaural mechanical 
oe a) unit, it provides two complete record 


sas ing and playback channels 
$208 Cc 


~” 
: 
2 
< 


omplete details on this new system 


SPECIAL 300 OFM TY WIRE $1750 ire now available from the company. ings, terminals can be located above 

an wee, 3° gee 17> or below the winding to shorten wiring 
— as DELUXE RECORD PLAYER , 

\ lightweight portable record player 

has been added to the line of audio 


circuit elements. In addition, sold- 


ering spaces are doubled, as the shape 


of the terminals affords two soldering 
equipment being produced by New- 


Conde Standard Brand Special) ( } fudio Products Company, 682 
RCA SW * me 130 ~ 8 - ott = 45 ‘ ; . — , . minations from circuit wiring 


All materials and finishes meet gov- 


spaces on each to segregate coil ter- 


0 mite ‘= 
10 mid—100wr wel ernment specifications. The new rings 
rt wal » available with the company’s LST, 
LSS, and LS6 coil forms 


Ox 25 reel 
SPEAKERS (Ainico «5) 4° PM 


MER = n 
sevssesve : MATCHING TRANSFORMERS 
MINIATURE IF TRANSFORMER ’ Atlas Sound Corp., 1449 39th Street 


ome | : Stress ; Brooklyn 18, New York, has developed 
ge? Ge $4.75 .. * see x : = 3 


a new line of weatherproof matching 
transformers which is specifically de- 
signed to permit the sound technician 
to match all of the company’s “Dual 
- Projector” and “Paging and Talk- 

a FEVER Top ev) Back" speakers to either constant volt- 
. ; Ape uge (70 volt line) or constant im- 


ALLIANCE 3 SPEED PHONO MOTOR 
' Seer $5.49! 


45« 


33 * 333 pedance systems. Transformer taps 
3 ' " > | " 
16.90 Lexington A\ lLlollywood 33 ‘ eliminate the need for complex com- 


, " oo 
or Supptios Built te Order——"FAST seavice: v 

fornia putations 
Known as the Model RC 


SEND FOR COMPLETE CATALOG A 
player features a powerful 5 watt, a.c in a heavy steel protective housing that 


2. the new These new transformers are mounted 


yeome : 
- order $8 06 


amplifier, a Webste changer, and a prevents mechanical or atmospheric 


ATLAS TEL-RAD PARTS! 6” x 9” Alnico V PM dynamic speaker damage. Double rubber grommets and 


h t ays 33% § r 78 Y gasket rotect the cable connections 
8 iscamecns st. vert. aw-12,wew vors7,.y.8 Phe unit plays S's, 4, 0 ee Pea anh Sidi Sine ain 
HAsever 2-5813 | recordings entering the transformer housing M 


Sean eaeaaeanaae anaes «dé The operating panel includes a tone convenient transformer bracket is 
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MAKE MONEY 


with the aid of the nen 


/ 
TRA svision ce TuBt 
TESTER - REACTIVATOR 


performs 2 vital functiins: 
@ Tests Picture Tubes 


@ Renews Brightness of Many 
Dim Picture Tubes 


It's ao TESTER: 


Without removing picture tube from set, you apply 

thes precise instrument to 

@ Measure Cathode emission 

@ Locate shorts between elements 

@ Locate high resistance shorts or leakage 
as high as 3 megohms 


It's ac REACTIVATOR 
for dim CR Picture Tubes 


Revives dim TV Picture Tubes, svthout removal of 
ubes from sets. Works on a great many tubes with 
low light output, if there's no mechanical defect in 
tube. 110 V 60 cycles. Portable. weighs only 3 
lbs. One of two applications pays for metrument 


SATISFACTION GUARANTEED $ 95 
or money refunded f you return 
the instrument in 10 days in good wer 


condition 


FIELD STRENGTH METER 
at NEW LOW PRICE: 


noms; saves half the 
work Model FSM.-1, 


complete with 


SAVE ON 
PICTURE TUBES 


Direct from Factory! 


Ama . LOw PRICES 


tubes 
S59 net 


2 YEAR 
FACTORY GUARANTEE. , 2 


Send for Price List Now! 


FREE: «- 


FREE 


TV and Electronics 


Subscription Mu 2 


TRANSVISION, INC. 


Dept. RN NEW ROCHELLE, N. Y 


January. 1952 


with the 
and no 


integrated 
mounting bracket 
needed 


easily speaker 
extra fasten 
ings are 
Twe ire currently available 
the Model T-11 with primary 
for 500 1500, and 2000 ohms. and 
secondary windings of 4 and 8 ohms 
The Model T-12 has a primary of 45 
ohms and a secondary of 4 and 8 ohms 
Both models will handle 12 watts 


models 
taps 
1000 


BOGEN AMPLIFIER 
high fidelity amplifier and 
control unit have 


A new 


remote been an- 


nounced by David 
Inc., 663 Broadway 
York 

The Model H010 power amplifier and 
the Model RXPX remote controller 
and preamplifier provide quality music 
reproduction for the 
The HO10 is an 
rated at 10 watts output. It 
its full rated output with 
13 distortion over the 


Bogen ( ‘"ompany, 


New York 12, New 


listener 
amplifier 
delivers 
than 
entire fre- 
range from 20 to 20,000 cps 

remote 


serious 
all-triode 


less 


quency 

The controller and pream- 
plifier provides full control of function 
selection, volume, tone, and record 
equalization at distances up to 25 feet 
from the amplifier 

Detailed specifications on either I 
both of units will be 
by the company on request 


these furnished 


PICKUP CARTRIDGE 
The Astati 
Ohio, has developed a new phonograph 
pickup 
denser harness which slips on 
terminals from 
a high of 4 volts to a low of 2 volts 
at 1000 cps 
The L-12-U may be 
placement for more than 125 different 
standard 78 rpm cartridges now in use 
Another this 


Corporation, Conneaut 


cartridge employing a con 
or off the 


to change the output 


used as a re 


feature of dual-output 


cartridge is a needle chuck limiting 
principle which restricts motion of the 
chuck both radially and lengthwis« 
This feature helps to prevent disloca- 
tion of the chuck and to protect against 
112) 


(Continued on page 
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ARGV 
SAVE UP TO 50% 
on TV Kits, Sets, Chassis 
DIRECT from FACTORY 


Beautiful TY CONSOLES for 

CUSTOM-BUILDING or for 

CONVERSION 
from 


Enjoy GIAN! 
SCREEN TY 
now Send foe Cabinet Catalog. Conversion 
instructions come with every cabinet 


FEED Up to 5 TV SETS 
from 1 Antenna with 
: TRANSVISION’S 
MULTI-SET 
CONNECTORS 


Increase Seles with Multu-Set Connectors. Ideal 
for homes, garden apartments, TV dealers, bars, 
etc. Big savings in time and labor. Guaranteed! 
PRICES: Malti-Set Conn. for 2 sets, $4.95 
list.* Multi-Set Conn. for 3 of 4 sets, $7.95 list.” 


* Dealers, write for discounts 


Write for details on amazing Trans 
vision FACTORY AGENT PLAN! 


o ete are 
free Sub 
gold 


maint 
E: Electron 
FREE: 
in and — 
apt 
seription. . 
\ t . “wmite ror! 


TRANSVISION, INC. 


‘ 
7 TooAY 


Dept. RN NEW ROCHELLE, N. Y 
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vee PM SPEAKER oe) UBE S “ea 1073 a preamps 
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98: fer $5.75 While deny lest 
em ,'* Sos -t 
oun we & 166 
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86 183 12J57GT 
12” and 8” Sizes 6C86 12SN7GT 


= and RCA 


‘ 6V6GT 25w4GT 
——< oc | eweet asv4 


STOCK UP NOW.THIS 1S REAL VALUE 6AG7 $1.19 Eo 


Geoet Ge, 0640. -Lete of 8, on 5495 68G6G . 1.89 
—_—___—_ 6806GT ........ 1.29 


iesdeniiy, bese $299 iat? 6cDs ... 199 


eS oe 124uU7 . ET Sitka ne 1.19 


TUBE KITS 
’ Fa 
eeil as fancy : : ee des 

ALL apengnarey — ins MINIATURE TUBE KIT 


Kit contair ef g 
a moet itikts 10 waTT 12sa7 12SK7, T2ser, 3525, sos 12A16, 12846, 12866, 35w4, somes 


weve and - RESISTOR KIT $6.50 5 
Budi “con vaois < We mew tut Me. AS-14—Per K 13” Kit No. AS-47—Per k 53” 


2 KITS ants 6KiTs 2«ITs 4nirs éxirs 


PRICE OF THIS Ki ‘7° 5°° 12275 1675 $4325 sy95° 
— REMEMBER! Every Tube is guaranteed. Mak money on your service work 
ORDER TUBES FROM OLSON'S “GIANT WAREHOUSE 


GENUINE UNIVERSITY REFLEX SPEAKERS 
ene pate 4 _ AMAZING RECORD 


om $1470 = ‘ PLAYER DEAL 
; , $10 Worth of RCA Dises 
Included 


eervex 
Teuwrer 


sg SS) NY 2 1997 


bi uent sep ly even at our 
SPECIAL sace PRICE 


warmeon o . 


, 4 
Gainoen _~ - : the . . . . i Bh ~“ 
' ’ 


gucci, 1g? = fac 


' 1 


Operates 


\weer~r~v VAPE—Pomeus yn s Glese- Out! 


* RPM Record Player and £10.00 


tod “ "gee ne RCA Viet non-breakable children's records 
onme 50 \e LIMITED QUANTITY. ORDER NOW WHILE THEY LAST 


PAPER aL PLASTIC BASE FAMOUS BRAND 3-SPEED AUTOMATIC 
spect me. mana Ly Sy B5) > 1999 RECORD CHANGER 
a. "so i $449 #2. ve ZS, 4999 . ° enieed men a 


PRICES SLASHED ON EMPTY PLASTIC REELS 


Fimest Clear Plastic——Wilt Mot Warp 


iy OLSON RADIO WAREHOUSE - 275 E. Market St., Akron 8, Ohio 
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= PARTS 
CABINETS 


STACKED CONICALS 
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va.ve 
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. -o# 3 
Antennas 
au 


25" 


COMPLETE TY CONICAL 
ANTENNA KIT 
Nothing More to Buy 


$799 Steck No. AU-67 


te 


TWIN LINE 


200 Onw 
Tern 


BIGGEST BARGAIN 


Seer: ta while they 
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oon 1 — 


ye 
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}~ A I et an Alliance Kim D> 


PHONO 
AMPLIFIER 
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Tvees 
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= $964 
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RIM DRIVE PHONO MOTORS 


$4.95 
3 erene men ve ‘ow 


© plays 
and other Ts KIM 


ah 


; ts 
398 
t . 


3% 


a: a nT 


TINY MOUTH 
AMPLIFIER 


teed with 


LOUD MOUTH AMPLIFIER 
Limited Quontity & 8 Wetts 
Stock No. RA-67 $24 


GRAPH 


fee 
aka pact Putty 


+ Cont 
< ook 


19% 


12” CO-AXIAL yg al 


13%), 


$160 


RA-Sé 


Ptays 76.45.33' , RPM Discs 
F irvemt ponent he an ufecture 
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waber 
od ’ 
«. +t. ite 


TMs costs You NOTHING—NOT A RED CENT 


ae: ofl won "TemMIN A “eta KITS. Cont 
ie - 
(Paes, we 


iT’S EASY TO ORDER rRom OLSON’ Ss 


How t 
Fill im « mans be 


acder: Order directly from this ad 
with quan 


tor cone 


y desired, « 


ence une 
low 
You may send remittance with order ‘include . ge oF 
shipment), of if you prefer SEND NO MONEY. Olson - ‘aie "“<C O.D. and you — 
pes mail of expreseman for merchandise and postage 


for cash refund. 
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NUMBER DESCRIPTION 
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“ss. 95 
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” $6.95 


SEND FOR OLSON'S BRAND NEW BARGAIN CATALOG. GET NATION- 
ALLY FAMOUS RADIO PARTS AND SUPPLIES AT BIG DISCOUNTS 


CLEVELAND, OHIO 
2020 aeapang opeapll 


Wy . « 
©, get these and 


CHICAGO, ILLINOIS 
623 W. Sere anew 


Wy 
. oe these and 
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MAIL ORDERS SHOULD BE SENT TO AKRON, ONO 
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WINTER SALE 
PRICES SLASHED 


Dent Buy Tubes entil you get cur prices 
Qventities Limited. Prices Subject te Chonge 
Without Notice. Low Prices. 
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describes and illustrates its Series 80 
line of midget telephone type relays 
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® As the name implies, we ask you 
to compare our “Challenger” imstru 
ments with any and all others at 
anywhere near the price 

In the Model 115 
Tube Tester, the famous Jackson 
Dynamic* test principle is employed 
Separate voltages are applied to 
each tube element. Tests can be 


Challenger” 


made under actual use conditions 
A feature of this instrument is the 
high voltage power supply. It af 
fords more accurate results because 
ot high plate voltages—over 200 v 
for some types of tubes 
Spare socket positions are pro 


Each 


Condenser 
Tester 
Model 

112 


ton controlled. Provides 
quick positive range selection for 
capacity and leakage tests. Shows up 
all types of faulty condensers, using 
a new method for detecting leakage 
No need to count flashes on the ciec- 
tron ray tube indicator! Test voltages 
from 20 v. to 500 v. in six steps 
Glass-enclosed dial with Jackson 
Scale Expander” pointer which dou- 
bles effective scale length. Power fac- 
tor measured on Direct Reading 
Scale calibrated from 0 to 60% 
Ranges from .00001 to 1000 mfd in 
four steps 


of these “Challenger” 


55Q 50 


vided for future use, thus avoiding 
obsolescence. Push-button and se- 
lector switch controls simplify oper- 
ation. The 4-inch-square meter is 
easy to read. The instrument gives 
complete short tests. It is applicable 
to over 700 types of tubes including 
IV amplifiers and rectifiers. The 
built-in roll chart is frequently re- 
vised to provide data on new tubes 
This service is free for one year 
Finish is attractive Challenger 
Green with harmonizing knobs, me 
ter cover, and push-buttons. Size, as 
of all “Challenger 
13” x 94%" x Su” 
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Weight, 11 Ibs 
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Here's a “Challenger” instrument for 
testing AM and FM radios. It is 
also used as an auxihary TV marker 
gcnecrator. Range of fundamental 
frequencies is 100 ke to $4 me 

Harmonics calibrated 54 mc to 216 
mc. Two-circuit attenuator controls 
signal strength. 400 cycle audio mod 
ulation, or may be used for straight 
RF unmodulated signal. Accuracy is 
“2 of 1% im all ranges. Same finish 
and dimensions as other “Challen- 
ger” instruments. Compare this in 
strument with any low-priced signal 
generator or with any so-called kit 
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You may own the finest pickup, amplifier and speaker 
that money can bu yet you'll get peor reproduction 
it your TURNTABLE has excessive wow, hum or rumbie! 
Ret-O-Kut offers a complete range of 12° Turntables 
wuding models to match your individual amplifica 
tion system and your individual pocketbook. Not every 
sound system requires the most expensive Turntable 
your Turntable should be chosen to match your 
equipment. Each REK.O-KUT Turntable Qpecifica 
rates the DB Noise Level to enable you to select 
the appropriate machine to match your other com 
ponents. Quality and workmanship of every REK-O-KUT 
Turntable is identical price differential depends 
solely on type of materials used 


MODEL LP-743 
3-Speed 12 Turntable 


induction type motor, de 
signed for smooth, vibration 
tree operation. instantaneous 
speed changes without stop 
ping turntable of removing 
Gisc $54.95 Net 
Turntables 


MODELS 1. 126 & 143" 2.Speed 12 


jecommended tor use with ULTRA HIGH FIDELITY 

Amplifiers and Speaker Syst The only 12” 
Turntable that meets NAB. specifications for 
speed regulations and Wow content 
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For Civil Defense 


Now that frequencies have been estab- 
lished, local directors are working up 
their nets, particularly on the 2-meter 
band. Low cost but thoroughly satisfac 
tory antennas for fixed and mobile sta- 
tions are available—products of the 
Premax engineers. Send for Bulletin and 
prices. 
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the only complete 
up-to-date catalog 
for Everything in 


Radio, Television & 
Industrial Electronics 


Send for the Buying Guide that's used 
daily by thousands of service techni- 
cians, engineers, Amateurs, sound 
men, builders and experimenters. 
Make your selections from the world's 
largest stocks of quality equipment — 
at lowest money-saving prices Get 
every buying advantage at ALLIED — 
Speedy delivery, expert personal help, 
and complete satisfaction on ev-ry or- 
der Make ALLIED your single, depend- 
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ALLIED RADIO 


ALLIED RADIO CORP, Dept. 1-AA-2 
833 W. Jackson Bivd., Chicege 7, Il! 


Send FREE 212-Page ALLIED Catalog 
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INDUCTION HEATING BOOKLET 
estinghouse Elect Corporatior 
innounced a new 12 page booklet 
e subject of induction heatir 
The booklet presents case histories 
8-A CATALOGUE of how induction heating has increased 
slogue for dealers, tect production from 50 to 2000 percent, re 
and exper duced space requirements up to YO pe 
has u t eleased by cent, and cut production costs It al 
ipplebee Co., 1012-14 McGee so tells how batch handling can be 
Kansas City, Mo changed to in-line production methods 
1952 catalogue contains 136 and how in one case an induction heat 
ind lists thousands of items ing machine handles 432 different 
radio and electronic fields parts 
includes amateur equip- A copy of this booklet, B-4782, may 
plifiers, antennas and acces- be had by addressing a request to West 
» receivers, speaker baffles inghouse Electru Corporation Box 
and plugs, cabinets of all 2099, Pittsburgh 30, Pa ci 


The official opening of the 3d Armored Cavalry Regiment's MARS station recently 
gave Fort Meade its second MARS station. Dedicated by Col. James O. Curtiss. Jr. 
commanding officer of the 3d Cavalry Regiment. who sent a message to a detached 
element of his unit, the new station has been assigned MARS call letters AAJWAX 
and a regular ham call of KIWAKX. Sgt. Stuart Robinson. regimental signa! supply 
sergeant, is in charge of the new station and is seen at Col. Curtiss’ left. 
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Television scientist Dr. Allen B. Du Mont 
left) receives a citation from Mayor 
Morris Pashmaan of Passaic, New Jersey 
for continuous pioneering. develop 
ment and inspired leadership in the art 
of television and electronics.” Dr. Du 
Mont received the award on November 
14 at special ceremonies marking adop 
tion by the city of the official slogan 
Passaic, Birthplace of Television.” The 
scroll was signed by New Jersey's Gov 
ernor Alfred E. Driscoll. Thomas E. Pres 
cott, president of the Passaic Chamber 
of Commerce and Mayor Pashman. 
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Fig. 9. FM discriminator circuit using ger- 
manium diode crystals. The IN35 duo-diode. 
consisting of carefully matched crystals. is 
highly satisiactory for this circuit. IN35's 
are matched in forward resistance only and 
since this resistance is small compared to 
100.000 ohm lead. balance is unimportant 
The necessary balance is in back resist 
ance which is not very much greater than 
100.000 ohms. This is one reason why 
hunting i are sugg d in Fig. 10 
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The 100,000 ohm resistors and 47 «id. con 
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work is shown only to indicate parts values. 
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Fig. 10. Frequency discriminator circuit 
This circuit performs as well as that 
shown in Fig. 9 but eliminates the need 
for using matched diodes by using 220.000 
ohm resistors in parallel with IN48_ type 
diode crystals. Circuit is thus balunced 
regardless of back resistance of diodes 
Other component values are typical of 
those found in a discriminator circuit 
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Fig . Crystal diode shunt ratio detector. 
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Fig. 15. One manufacturer's commercial 
adaptation of a ratio detector circuit. 
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NEW RADIO-RELAY 
PLANNED 


» Long Lines Department of the 
American Telephone Telegraph 
Company has revealed plans for a radio- 
relay system to operate between Pitts- 
burgh. Pa. and St. Louis 

An existing relay system which now 
connects Columbus, Dayton. and Indi- 
anapolis would make up the « entral sec- 
tion of the proposed route. When com- 
pleted. the including the Co- 
lumbeus-Indianapolis section, will rep- 
resent an investment of about & million 
dollar- 

The new system would be the second 
east-west microwave across the 
midwest. It will augment cable and 
wire facilities and will tie-in to the 
microwave highway at 


Missouri 


system. 


route 


coast-to-coast 
Pittsburgh 

The new relay system ix to have a 
total of 24 microwave stations. Expected 
to be ready in mid-1955, the new route 
will provide, initially, hundreds of tele- 
phone message circuits When fully de- 
ve loped it will provide over a thousand 
message circuits and several televi« 
channel« 


January. 1952 


by the makers of professional radio 


equipment for the 


greatest adventure of our time! 


Despite 101 days of salt spray and 


even 


total 


immersion, a National 


transmitter and receiver kept the world-famed Kon-Tiki Expedition 
in touch with the world! Now the same rugged dependability is yours 


in the amazing SW -54, the 
“Mighty Midget” broadcast and 
51) kes. to 
30 mes Veasures only 11" x 
7" 7". Write for details and 
name of nearest supplier! 


shortwave receiver 


NATIONAL COMPANY, Inc. 
mALOEN MASE ACHUBETIS 


LAST OF THE Hi WATTERS! 


150-WATT GENERAL ELECTRIC BC-375-E 
RADIO TRANSIT TER 


“toe 8 


alised 
MA‘ 7 
Crysta! Contre! 
rowes, suerty unt 
’ si'be.co; ase 


COMPONENTS SUPPLY co. 


OTHER GOV'T SURPLUS SPECIALS 


ANvanma anes switch sw 226 
ma ra » $i os 
weaoseT Avarves = aes-c Mat - 
ace 
ste . 
CONTROL UNIT am a3 oo 
* 
CONTROL UNIT am 25 re 
OYNamOoTOR PEe4 In 28 
r [ ’ 


Pes 
rom k 


WHiTinG STANOS COC. 508-8 
' , ~ “ 
tee sheds 


coeoe co 4058 


CONNECTORS ‘ 


‘ 
- Rsk 


© tyees ava:lawte 


82 eubject to prier eaie 


101 Washington se 
Geet @h.Mew Yors 6. mY 


Photetect Television Course. © overs 1’ principles oper 
oer end practice 216 pages, profusely Mustrated, 84 
* Order T-1 Only $3.00 
Votevision Antennas. Mew Ind edition. Den ibe: of! 
teth how to select, install, solve trovbles 

poges dhstroted 

ly $2.00 

Tetevision Tube Lecetion Guide. Volume 2 Accwrote 


Sagram wthoew portion and turn ton of all tubes m hundreds 

tognore trovble without remowm, 
pocket vine, Order TO4-2. Only $2. 00 
Tetevision Tube Lecetion Guide. 


"Ty 


4 model. ( 


chasis 224 pages 


Vol 
ceiver tube powtian diagrams 


der TOL-1 


Over 200 
mn hundreds 


Only $1.90 


Making Money in TV Sorting, 0 ested proved methods 


Servicing TV in the Customer's Home. 


diagnose trauble ving 


Shores 
apocitan probe ond VT ¥ 
methods help save time 


tc. 


corn more on ovtude service 


nly $1.9 


Vol 


inctuding mult) speed 


. fe 


+ pas 1¢s0 Gocerd Chenger Manvel. 
0 m 1949 
 igino 


date bored on actve! 
poges 8% « of 


poper 
nly $3.00 
wee 1e4e Changer Manvel 


»per bound. 


Vol 2. Cowers 45 models 
der CM-2 Only $4.95 
1947.1948 Chenger rte ~ Vol 1. € ’ 

~ Cm-1 Only “st. * 
Gecerding be Sepreduction ef Seund. A mplete ov 


haw a" pro ~ ding ard amphf 


je up to 1948 


A complete ano 
amp and 12 
der AA-2 


tuners mode 


» $3. os 


v amplifiers and FM tuners 

Sie de AAT ly $3.95 

mplete cervne dota 
mond oh ver 


dw ART 


on more thon 


Communications Receiver Manvel. ( ompiete « 
he mm model. 246 pages 


. Acevrate dio 
edo 
2 poges. pocket 


Only $1.25 


Vol. 2. Cowers 
rhe gh way to 
# model. Pocket wre der 


Only $1.00 
938 
' 


receiver: mode 


949. Shows vou ne 


cord nm Manonds 


Biel Cord Guide. Vol Covers sets produced 
trowgh 1944 der OC-1 Only $ 


der Wom poor Ports lebber or write direct 
cowane © tans bc OC. 228) L 46th Sh. edianapelis 5. indians 


HOWARD W. SAMS & CO., INC. 


Mac's Service Shop 


nfinued from 62) 


page 


forming other jobs of mechanical ma- 
nipulation in very restricted quarters 
When working on live 
a good idea to slip a length of spaghetti 
the shanks that 


receivers it is 


over Se) you will not 


shor out 
And 
may hur a 


anything 
don't forget to 
little 
on a set 
the 
they 


to 


mumble 
before 


This 
start 
ised 


tre 


you 
ad\v 
automobile 
watch 
steal 


using 
But 


nHanics 


them sarney 


how about 


Did 
you 


you too 


for of 


any thei 


Borrow’ is the Mac 
rected with a pained expression 
I did get 
parane 

to 


word,” cor 
and 
the 
additions 
that 


and ideas 
three 
department 

pair is known water- 
and they are just the stuff 
hold of a « elec- 
holding it 
the big 
they 
nuts or 


some tools 


Notice 


piers 


at 
these 
our big 
loose- jawed as 
pump phers 
for 


tre 


grabbing 
and 
you unscrew 
that nm 
Ink 
wrenct 


an-type 
riytic while 
For 
for 


1icting aS a 


solidly 
mounting nut 


atter also fine 


for 
outsize n 


ire 


start those 


on any whict 


end 


for 
we do not ordinarily | 
rhe 
powertul jaws are ca 
and 


you 


an 
the 
} 


lled battery pliers 


wrench pliers with t 


shor 


they are fine for any where 


Phe 


pliers 


job 
need : 
tiny i 
and they t 
For 


lor jmoosening or 


some extra lever 
ttle pliers ire ig? 


ave a doze 


uses 
shop example ised 
tighten n 


for 


when the boits 


that hold speaker spiders 
mount 


loosening, 
ng nuts 
ne that our spintite 
ach them, or 


you need to grip something 


i space where there is no 
ordinary pliers 
Mac 


bench 


re continuing 
ith the 


opened a box 
sled 
nder 


bene and reve 
? ly ' 
> tis } 

shamed into t 


tinted little bench-gr 
iving this he 
The other night 
te garage me 
I turned 
prowlir 


ifing 
s He 


tools 


while 


ere 
rot to 


the and nearly had a 
saw our collection of drills 
hisels and 


nsisted was the 


screwdrivers 
sorriest lot 
er seen outside a toy tool 
Then he did have 


wanted to sharpen them 


a fit when he 
and I told him 
we had no electric grinder 
Homer declared vat 
be sold tc 
buy 


rid the 


rhit 
“ht 
them 
in his gare 

than any other 
He pointed 


tools oug 
a man who was too ti 


equi 


pment to maintain 


emery wheel 
more of a workout 
tool the 
‘ that if had a grinder here 
keep sharp, our 
punches punching, our screwdriver bits 


power in shop 


we we 


could our chisels 


square, and our 


He 


bits so they would cut 
kept insisting that he could punch 

e quicker nail a drill 

I could using some of the bits we 
After listening 
of that kind 
omised to buy a grinder just 


using a for 


n our collection 
about twenty 


talk I pr 


minutes 


abeiahaialaiaiaialaiaiaiaialaleiatelelsialebalede- 
AN D we i ae : 
W Y E a... Cecipment’? 


WE PAY TOP $$$ FOR: 


Telephone Materials 
tadicaters WE BUY ANYTHING 
WRITE, WIRE TODAY! 
TELL US WHAT YOU HAVE 
TALLEN COMPANY, INC 
Dept. QN, 159 Cerites Ave. 


SAAAARAERARAARAEERAREEE 
RFPS E EEE ES 


PPUTETTTT TST STOTT TTT TT TT 


=» CASH IN ON @ 
FRINGE AREA SALES 


with the sensational 


a 


SUPER RHOMBIC 
ANTENNA 


® Eliminates ghosts! 
ee Eliminates costly stacked arrays! 


co Gives all-channel coverage with 
gain of over 12 DB! 

&® Feotures exclusive 15-degree tilt 
to take advantage of horizontal 
wave lengths 

= Extensively lab and field tested 
Constructed with aluminum alloy 
elements that out-perform cop 
per wire rhombics 

@® Space tapered elements construc- 
tion gives automatic match to all 
commonly used lead-ins without 
matching transformer 

&® Super-sensitive 12-degree directiv- 
ity for maximum distance (DX) 
reception and ghost elimination 
cm Pre-assembled, lightweight con- 
struction cuts installation time to 
minutes! 
Re 
TO: DAVIS ELECTRONICS _ 


3047 W Olympic Bivd . Los Angeles 6 Colifernic 
Sir: Qush 


miormation to me as checked below 
Send free technical date on Super 


Antenna 


Rhomb« 
Send nome ond address of nearest jobber 


Nome 


Stree’ 


City 


RADIO & TELEVISION 


to shut hin ] i a sneak- 
Ing suspicion fh i rig »a certain 
tent 


Well, i 


ex 


a currying once 
rented My only 
that 1 was not here to 
pour it 
Never mind that 
The point I want you to 
is that 
a lot if we will keep ot 
niques employed 
work that can be 


in our shop 


regre 
listen to him 
Mac told him 
keep in mind 
we can speed up our own work 
eyes open for 
tools and tec! n other 
lines of service used 
to advantage 

Hm-m-m-m 
fully 


something there 


thought- 
have 
going to look 
and main- 
hour 


7" Mac 


Barney said 
his chin 
and I'n 


form of repair 


stroking “you 
into another 
tenance shop this very noon 
‘And would that be 
asked suspiciously 
At that 
Barney 


utest little 


where 


the next 

There's 
working in 
the 


beauty shop on 
explained 
redhead 


been gi\ 


cornet! 
the « 
there who has eye 
every day when I g 
I'll just drop in 
Before he could 
Mac gr: up the « 
whicl grinder had 
“<1 it down 


ing me 
to lunch; 80 togay 
ly ask 

the 
ardboard bow in 
and 


and casual 
finist sentence 
abhed 
the been 


over the boy ars.) 


PU 


CIVIL DEFENSE FILM 
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id previewed a new fi 
ates the need for a good, 
inications system 
reenes 
Produced by the March of Time for 
(.-E, the new film has been entitled, 
“4 Voice Shall Be Heard” 
Emphasizing the use of two-way 
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ically illustrates the operation of a cen- 
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901 Ress Avenue. Dallas 2, Texas, ¢ 0 
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San Francisco 6, California, «/o L. R. 
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d from the pt » inverter if this Minin « ‘ 
goin 117 db, and 1 phono meg) goin - : atrel, 9 subject to change 


77 db Output inpedances: 4, 8, 16, 500 stor is left unbypassed. Also, in con- taee WOrth 4-3270 
~ t io e phas rt ret 
ohms. Tubes (6) 168)7, 14SC7, 1615, | v with the phase inverter orcul, | ACORN ELECTRONICS CORP. 
r an 


hould be not that resistors R 
2.6166, 1.524 Power consumption: 90 watts > _— ~ aetiien a 76 Vesey St., Dept. N-1, New York 7, N.Y. 
ot 117 volts, 60 cycles A.C. Shipping weight ’.. form a voltage divider which sup- 


19 Ibs | ies the proper voltage to grid No. 2 
| of phase inverter tube. Since the 


distortion. Frequency response * 2 db, 40 


to 15.000 cycles. Inputs (3) 2 mike (2 meg 


vered from the junction of 
is dependent on the relative 
these resistors as well as 

if the 12SL7, and since 


arly resistors Vary 


B AUDIO PRODUCTS CO. | “osiderably. somewhat better results 


from the phase in- 
Dept. F, 68274 Lexington Ave., Hollyweed 38, Colif 


ral value of R,, is chosen 
LOW COST E SERIES measurements taken from the grids 
DELUXE H SERIES ‘ t output tubes than if a nominal 


value of resistor is chosen. The meas- 


CUSTOM K SERIES irements can very easily be made if a 


vacuum tube voltmeter or an oscillo- 


Meme scope is available. With a steady signal 


f t amd m 
‘ Rater ao March, Suan 
upplied to the amplifier, such as a tone Sept. “Write for Catalog 


Address ym an audio oscillator, a voltage TRIc STATE SOLLEGE 


— iding is taken at the grid of V,, using 1612, COLLEGE AVE. NGOLA, INDIANA 
SSSOSSSSSSSSSSSSSSSSOSSSSE é cuum tube voltmeter or 
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the oscilloscope. Then a similar re 
is taken at the grid of V. If the 
age at V, is lower than that of V 
value of R, should be increased. Con- 
versely, if the reading at the grid of V, 
is higher than that at the grid of V 
the value of R, should be decreased 
With a little experimenting, a very 
precise voltage balance can be achieved 
between the grids of the output tubes 
However, if the builder does not have 
the necessary test equipment at his 
disposal, the values of the resistors 
given in the parts list will give good 
results 

At first glance it may appear that 
no inverse feedback is used in this 
amplifier. However, it will be noted 
that the cathode resistor, R», of the 
output tubes is unbypassed This re 
sults in a small amount of degeneration 
which helps somewhat to reduce any 
hum and distortion which may be 
present. If a greater degree of feed 
back is desired, a ‘2 megohm resistor 
can be connected from the plate of J 
to the plate of V However, this may 
necessitate a change in the value of 
R The results obtained with the am 
plifier, as indicated in the schemati 
were such that no additional feedback 
was deemed necessary especially in 

w of the losses which would result 

50L6's were chosen for the output 
tubes because of their high power sen 
sitivity and relatively high power out 
put at low plate voltag It will be 
noted that the maximum ratings for 
these tubes are indicated in tube man 
uals as 200 volts on the li and 125 
volts on the screen. The power supply 
previously described supplies very 
nearly the maximum voltage at full 
load and the proper screen voltage is 
obtained by using dropping resistor 
R». The output of these tubes at the 
maximum voltage ratings is in the 
neighborhood of 8 watts 

One precaution should always be 
taken with any equipment in which 
one side 1¢ power line is connected 
to the chassis, t« be sure that the 
chassis is not connected to the “hot 
side of the power line. One method of 
assuring that the chassis will be con- 
nected to the ground side of the line 
is to use a chassis ground, actually 
connecting the chassis to a cold water 
pipe or other ground connection, and 
then to use just a single wire in the 
power cord, connected to just one of 
the prongs of the power plug. In this 
way, if the plug is inserted incorrectly 
the set will be inoperative, but in no 
way will it be possible to make the 
chassis “hot.” If this method is incon- 
venient, a small neon test lamp can 
be used to indicate whether or not the 
chassis is connected to the high side of 
the power line 

Operation of the completed amplifier 
should pose no special problems. The 
builder will find that within its power 
limits, this amplifier will perform as 
well as many higher-priced units 
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to happen in January? the freeze is lifted and the effec 


television industr if co 
b R A cTl . A L Fall Service Basiness additional rv st a ns is no 
D ppeinting There has been 


TE LEV | SION Fall upswing of service business the lifting of the eee 


ill TV areas did not rush to get many new 


st RVIC I N G ‘ } level at had been hoped tions on the air and 
i { ‘ ! r ll y 


Fall rise in instal- for steel 
By J. 8. Johnson ond J. H. Newitt ‘ nd rvice 


i, Copper 
volume in TV areas However, many 
175 Poges, 230 Ilustretions, $4.00 


wen less pronounced than the pre tives believe ther 
year This indicates that the mitters now unde 
type” of business is definitely a idy completed 
of the past in those areas 
1 boom converting recetly 
TV died with the freeze Also, there |! 


color by the WPB rhe concern in the 


indus 


LEARN FAST! ... LEARN RIGHT! ; \at most progressive service 


: ! ne critically reviewing not lift the 


eral Communications Commission doe 


i ectroni 
operating plans to deter- dustry may suffer from riod of de 
: f service selling pro pression and unen yn r 
» maintain an ade heavy military el 
business under these This is further e 
And u.h.f. does not prom previously 


in th 


1 spite o 
contracts 
in statements 
quote i s department 
e way of increased to the effect that Ss peak the 
1 major TV areas defense program 4 
task forces f the Radio-Televi about twenty per 
Manufacturers Association his tive cap 


Subjects include: een MINE & Stuy of the teeve Gustey 


A capacity crowd jams St. Joseph's auditorium to hear Edward M. Noll of the Lecture 
Bureau speak on u.h.f. television and the alignment of TV front ends. The lecture 
which included a demonstration of the correct procedure for aligning TV front ends 
was sponsored by Albert Steinberg & Co.. Philadelphia parts distributing company. 


READ IT 10 DAYS © at Our Rist! 


RINEHART BOOKS. 1 
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January. 


NEW BARGAINS FOR YOU AUDIO BOYS 


& SUPER HI.O 


6m 
* ONE OF EACH OF ABOVE. ALi FOR $369 


NEW CARBON MIKE OU FILLED 
‘ CONDENSER 


$289) OMY 


PORTABLE POWER KITS 


ALL 4 ITEMS, ALL BRAND NEW, ONLY 


omy 


6 v Vi@RAPACK KIT 


OAR vViemaToR 


EASY MONEY!! 
You 496 LOSING MONEY 

’ ame and address NOW  { 

MAILING LIST o + & whet ) 


ALL PRICES F.0.8. LOS ANGELES 


WE'RE STILL FINDING THE STUFF! 


NOVICE CW TRANSMITTER 


one s? os 


HF-VMF ALL-PURPOSE TEST SET 


Te ise Tex 


eeano new * $59.50 
AIRCRAFT BUYERS, ATTENTION! 


MN 26 C Remote Controtied aavigetiona! direc 
recet 


BRAND NEW. ORIG PACK 
MN 26 C stone, New 


a 


PRECISION CALIBRATED TUNER 


omy $3.49 
10° CORD 


si 20 'enano wow 


MN-20-E BENDIX LOOP 


4 USES—4 DOLLARS 


enanD NEw 


A227 PHANTOM ANTENNA 


Shand NEW $1.59 


oe 
Fb EP TDALMIICE 10S ANGELES 6, CALIF. 
® ELECTRONIC 905 S. VERMONT AVE. 


CALIF. BUYERS ADD SALES TAX 


OUTSTANDING VALUES 


1 Amb 


NORTHWESTERN VOCATIONAL INSTITUTE 
745 Grand Avenue St. Paw! 5, Minn 


s QUALITY . SERVICE - DEPENDABIL'"Y 
©. DUMONT 2oc2 
4 CENTERED 3 

% COMPLETELY 
x wooo GAPACITORS 
4 & Sold and Preferred Everywhere 


DUMONT Electric Corp 
308 Dyckmen Street, New York 34.6.1 


Sg eg ey 
eS 4 


Enjoy the best! 


World's Finest d-speed 
Recerd Changer with 
Automatic stop. Quiet 

or. Heavy turntable 

nts @ 

fesonance wows 
coe ceeeeeeeceeee 
GARRARD SALES CORP., Dept. in 
164 DUANE ST. 4. Y 


Zone TAT? 


oe cee ee eee ee ee ee eee nwant 


WE CHALLENGE 
COMPARISON! 


” Phillips 
DX-er 


HAS NO EQUAL 


y Rhomt ype ante 0 


NON-RESONANT...14 DB GAIN 
SEE AND HEAR THE DIFFERENCE 


FOR HIGH AND LOW BANDS (2-13 


HIGH GAIN « DIRECTIONAL 
COMPLETE COVERAGE 2-13 
PRE-ASSEMBLED « WIND RESISTANT 
LIGHTWEIGHT * QUICK ASSEMBLY 


WRITE DIRECT OR CONTACT YOUR J/OBBER 
TODAY FOR LITERATURE AND INFORMATION 
ON THE PHILLIPS DA-or RHOMBIC ANTENNA 


Roger-Phillips 
RESEARCH LABORATORIES 


TI? -20 Nerth Leke Avenwe, Pesedene 6. Calif 


WHY WILL YOU CHOOSE 
YOUR TAPE RECORDER? 
@p. Higher Fidelity and Smoother Performance? 

A. THEN BUY TWIN-TRAX!* 
4). Longer Continuous Playing Time? 

A. THEN BUY TWIN-TRAX!* 
4). Professional Specifications at Popular Price? 

A. THEN BUY TWIN-TRAX!* 
@). Wider Selection of Models? 


A. THEN BUY TWIN-TRAX! * 


onsider 

and many 

Trax Recorders 

Send todey for your free copy of ovr Catalog 
23272 “Reg $. Por. OF 


AMPLIFIER CORP. OF AMERICA 


398 Broodwey New York 13, N.Y 


DIAGRAMS OF “SURPLUS” EQUIPMENT 


FOREIGN RECEIVER SCHEMATICS 


PANEL METERS 


LARGE STOCK « ARANTEED ACCURACY 


. 


4 NObSeeuUOUseve 
SS SOCCOROSEECCE 
PE SEPPPPPSAOOOS 


LAG TEST EQUIPWENT NEW USED 
COMPLETE STANDARDS \ 
WE ARE SPECIALIST 


Ss i% ALi PHASES 
METERS & MEASUREWENT REQ 


or 
(REMENTS 


AMERICAN ELECTRONICS 


29 S$. Park a ¥ 


a0 602 


PICTURE TUBE REACTIVATOR 


$27.50 
Pé ew York eC on 
ELECTRONIC VISION PROJECTION CO. 
34 wo Bronx, N.Y. C 


2 Kingstand Aven 


=a 
RASIOPAK 


THE MOBILE 
RADIOTELEPHONE 


KAAR ENGINEERING CO 
PALO ALTO. CALIFORNIA 


RADIO A&A TELEVISION NEWS 


SEE LEO FIRST FOR 


hallicrafters 


| can SAVE you money... Liberal Trade-ins 


169°° 
; 50 
New S-76 RECEIVER $199. 
Extra selectivity with double super SX-71 RECEIVER 
heterodyne circuit. One RF, two con . 
version and 3 IF stages. Range Double Conversion sharp selectivity, 
C 

550-1550 Ke, ! 7-34 Mc in four , P ¥ Du separ at ee cos 
bands. 8 tubes plus voltage regula |} tubes plus voltage regulator and 
tor and rectifier. Complete with rectifier. Low down payment 


tubes, less speaker R-46 Speaker $19.95 


R-46 SPEAKER $19.95 
NAME YOUR TERMS + LOW DOWN PAYMENTS + PERSONALIZED SERVICE 


HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 


$-38B $49.50 $-72 Portable $109.95 
$-40B $99.95 SX-62 $289.50 
$-81 $49.50 S-78A $89.50 
$-82 $49.50 $-76 $169.50 R-46 Speaker $19.95 


Fomovs VR RADIO JUST OFF THE PRESS! 
STR er WRL 1952 CATALOG 


ten d for your copy todoy 


CU on 10-20 & 75 Meters 
NEW LOG BOOK 25c< 


ae eee ee eee ae ae el 


‘ wenn o a © (apoRmaTomies an} 
west » 


PHONE 7795 —*74Ne~ 0 waite—wine 0 pn! BN ere 


Piecve rend me 


asoearos erowarte Address 


Count s.uFFS Oowa City Stote 


RC TRANSCRIPTION PLAYER 


FOR HIGH FIDELITY 
RECORD REPRODUCTION 


Parts Warranty Sales Vex 
iervice industry 


eXxaspe 


Descriptive Bulletin HS3-1, upon request 
Available Through Authorized Jobbers 


r ADIO-MU SIC CORPORATION 


PORT CHESTER + NEW YORK 


January. 1952 


ST OFF THE PRESS! 
oe or JANUARY 


F.Y.1. BULLETIN 


Published Monthly Te 
Keep You Up-Te-Dete On 
@ Letest & Greatest Valves! 
© Newest Equipment & Designs! 


WRITE TODAY! FY! Dept. 


Snyder's Powerful 5 Element 

YAG TELEVISION 
ARRAYS 

\ For Fringe & 

. =" Ultra Fringe 


—_—* 
$7.95 $4.95 


360° MOTORLESS 


TV AERIAL 


Same Clear Pix \ — — 
As Motor Rotating —— 
Aerial Systems 

Costing Triple 

This Price , 

FOR ULTRA FRINGE 


Only $4 95 


COMPLETE with three 
’ 


TV ANTENNA ACCESSORIES 


TEE. EXTENSION POLE 


5 


HIMNEY Mer WT BRACKETS 


HEAVY DUTY MAST BRACKETS we 


ANTENNA SWiVEL BASE 


CLOSEOUT! 


Reg. $29.95 Famous Make 


FM RADIO CHASSIS 
Bie Moy ry ha Used as 
M Tuner 


| tg 


HOLESALE 


RADIO PARTS CO., inc. 


31) W. Beltimere S$. 


BALTIMORE 1, MD. 


Pius Service Income 


International Short-Wave 


REPLACE WITH 


pyr te 


Also makers of Quam Focalizer 
Unit and lon Traps 


WRITE FOR CATALOG 


QUAM-NICHOLS COMPANY 


522 E. 33rd Place, CHICAGO 16, ILL 


MAKERS OF QUALITY SPEAKERS FOR 
. YEARS UNDER THE SAME MANAGEMENT 


ING Cl 


Sie 
ELECTRONICS-RADIO 


Moderns Laboretory 


tastruction te 
@ SERVICING 
@ BROADCAST 
OPERATING 

@ ELECTRONIC and 

TV ENGINEERING 


while. ILLUSTRATED 


rO° CATALOG 


ELECTRONICS INSTITUTE, Inc. 


2) HENRY, DETROIT 1, MICH 


RADIO A&A TELEVISION NEWS 


You'll find it 


FASTER 
sit? | MASTER 


Ne More 
Files of 
Small 
Catalogs and 
Leese 
Literature 


Publisher's price $4.56 
Aveilable ot specie! price 
of $1.95 thee Ports 
Jebbers whe ebserd pert 
of cost for privilege of 


AL printing @@ ce cover 


de of Radio 


parm and eaviomant When you BUY--SELL--SPECIFY 
_— you must have the MASTER 


Maré Cover This single volume replaces oll other smell catalogs 
Fully Indexed Over 9% of the products monvioctured in the Radio-Electronic-Television 
Over 75.000 Items Ports and Equipment industry ore catalogued in this BIG 1100 page 

MASTER Buying Guide Complete descriptions. with specificotions ond 
Over 7000 illustra vitrations ore written and compiled by eoch monviacturer covering 
troms swch products os: tubes, instruments, TV ports. transformers, capociton 
Weight—5 its resistors, tes? equipment, reloys, coils ond antenna equipment. Also re 
Size—# x 10%” cording and PA systems, intercoms tools, hordwore switches and thow 
. ° ° sands of aossocioted products. IT'S YOUR “RADIO BIBLE'—SAVES YOU 
Serving the Industry TIME AND MONEY 


= BE MASTER-Minded—GET your copy NOW 
NEW — 16th Edition available | 
from local Parts Distributor at 
the special $1.95 price. _| 


ee eee ae ne 


It COUNTS MANUFACTURERS! 
and CARRIES sesenaas teen 


*HONESTY + INTEGRITY 


TUBES i 
your PRODUCT 


Radio and Receiving Tubes 
Transmitting & Special 
Television Purpose Tubes 
tube caddy Radio ond Electronics Parts 
ond Equipment 
All Types of Electrical Wire, 
Magnet Wire, and Cable 


W rite — W ire — Phone 
For Your Special Needs 


We are aleo bonafide 
e General Purchasing Agents 
CAN WE HELP YOL? 
References: Dun & Bradstreet. 


. ent 
Y AT AGLANCEI 
be with 4 


abine 


| ‘ pa + ! & METER 
sr erent adl-ne tine tte ggg E lectroni Erpediler 
Dn DAL FOR ITSELE 


a a Anse 225 N. Wabash Ave., Dept. R, Chicago 1, ill. 
T a 
Higher on thw eos Phone ANdover 3-084 | 


Wes! Coas! 


ARGOS PRODUCTS CO. 


310 MAIN STREET + GENOA, ILLINOIS 


January. 1952 


STEEL TOWERS and MASTS 


Tubing - Roof Mounts - Gay Rings 
PRODUCTS 


for T-\ and ELECTROMES 
2 


Medel 100 


Kwick Climb Tower 


MODELS 130 and 1 4 »0t and 40 foot 


Mo y Telescoping riced for that 


Mode! 115 — 
Krank Up Mast 


Model 125 
Krank Up Mast 


- 
ROOF MOUNTS 


Model A-S — Apex Roof Mount 


Aw structed Roof Mount with 


vel. Fully adaptable to any 


@ Will take up to 2% 


MODEL S, Rotory 4 : Me ee mast base moun 
MODEL P. 2-way swivel T-V mast base mour 
. MOLY ™ 7 4 “ NTS i w Pe 

| QUALITY PRODUCTS SOLD THRU 
RECOGNIZED JOBBERS 


€ 
JOBBERS and DISTRIBUTORS 


WRITE FOR PRICES AND LITERATURE 


JONTZ MANUFACTURING CO. 
110] E. McKINLEY AVE 
MISHAWAKA, INDIANA 


The most complete of sl) capacitor analyzers 
Seiar's famous Mode! Cf is « sturdity constructed 
instrument designed to simplify electronic 


exctusive patented Quick Check circult tor 
qualitative tests and intermittent checks with 
out unsolidering capacitors 

© Caepecitence bridge 10 m= te 2000 mf ia 
4 ranges 

© Power tactor © to 50 percent 

© insulation resistance 3 te 10.000 megohms 

@ Electroivtic leakage current reads directly on 
4: ,” meter 

© Guilt.in «4 power supply conmtinuous!y adjust 
able from 0.550 welts for electretytic tests 
under rated voltage 

© 100 ohms to 7.0 megohm A-C resistance bridge 

© 0.600 volt, 0.C vacuum tube voltmeter 

© 10.50 welt A.C vacuum tube voltmeter 

@ Quality Components tor Long. Trouble. tree Serv 
lee @ 115 V 50 60cy 

© Complete with test teads 

@ Instruction manual 

Reody to operate Price 

20 eit wit Baa 0.0. Jot 

“ ‘ 


ARCEE ELECTRONICS CO. 


96 WARREN ST. N.Y. 7. N.Y. —Dept. a 


SHOCKED 


gi VITr . , 
EMPIRE ELECTRONICS COMPANY 
8 Midwood Stat 8 aly oN UY 

i BRyant ) 


SPEAKER RECONING 


: 


WESTERN ELECTRONICS CO. 


R164 West Colfax Denver 4, Cole 


BRAND NEW TUBES 


* 
: 
1 
2 
7 
. 
4 
’ 
4 
. 
s 
. 
* 
‘ 
4 
~ 
1 
4 


1 


“j.'s. H. SALES CO. 


735 


RADIO A&A TELEVISION NEWS 


SURPLUS 


JANUARY BARGAIN SPECIALS| 
e ALL NEW ‘ — 


A WONDERFUL BUY 


DUAL VARIABLE MIDGET CON $i 49 
DENSER . 
a5e 


={_ > 


ANTENNA INSULATORS 


10 for $1 50 
per set 4% 


Mi 


LUMINOUS PAINT KIT 


| ie Ys 


MUELLER CLIP JUMPER ORY AIR PUMPS 


4 


$1.50 
Write for Our Bargain Bulletin 


1759 E. Colorado $#. DOW RADIO, INC. 


PHONE SY¥camore 3-1106 


$2 00 as 


EVERY prea 
RADIOMAN | | piyc In 


Can Use These 


~y 


Your Cost 


$2995 
SEND COUPON OR PENNY ner 


POSTCARD FOR YOUR 10°: Cash with Order 
FREE COPY TODAY 


Prone —— Washes : Exo! Oo LM RADIO co. 


ARCH MARKET ST 


VENTNOR AVE 
HADDON AVE 


Lene 
-——— = = SS 


January. 1952 


ARMY — NAVY 
AIR FORCE — MARINES 
SER VICEMEN — TECHNICIANS 


Here’s Help! 


Nowi! ww 1800 paces 


THE BASIC KNOWLEDGE AND DATA OF 


RADIO & TELEVISION 


DIGESTED INTO 32 SECTIONS... IN A 
COMPLETE, QUICK-TO-FIND, EASY-TO-READ 
HANDBOOK FORM. 


Re 
I 


Re 
SEND FOR TEN DAY 
PREE TRIAL EXAMINATION 
RADIO ELECTRONICS HANDBOOK $7.00 
VIDEO HANDBOOK 7.00 
SPECIAL OFFER! SAVE $2.00 
The LIBRARY SET $12.00 
Cl eli | 
BOYCE ROCHE BOOK CO 
1 Coldwell 11. New Jersey 


‘ 


Lem e eee eee eee ew = al 


0e 


TUBE SPECIALS 


VR-150 $0.95 6S$J7 $0.75 
iL4 65 6SJTY 90 
iLH4 $8 6V6GT 65 
(R4 ‘95 6Y6G 85 
RS -15 394-A 3.98 
1$5 15 TiT-A 1.05 
iT4 15 807 1.45 
384 15 CKi005 57 
5021 21.50 1619 45 
5GPI 3.95 1624 1.35 


ARCBY ELECTRONICS 


103 West Liberty, Lowisville, Ky 


( WHOLESALE ) 
PHOTO SUPPLIES 


KODAK @ ANSCO @ GRAFLEX @ Others 
Radio Service Shops Coast to Coast 
Increase Profits with Photo Supplies 


| GAMERMAN argos cantenm aye , 


On-THE BATTERY RECORDER 


WALKIE-RECORDALL * Wy cee AA” 
mise’: Giriee tor Betasies ‘Literature 
ODUCER CO. INC 


VARIAC COMBINATION 


G.R. Co. 200C 5 to 7'2 Amp. 
115 VAC input 0-135 VAC output 


WESTINGHOUSE BA-33 


0-150 VAC iron vane 2” R. panel 
meter these have been removed from 
new equipment. Guoranteed like new 
while they last. Both for .. $20.95 


McCONNELL'S 2°) S00" Seis 


PHONO NEEDLES 
For Any Type 


Record Player 
co — = oS ee ae . - 
ease send me BREE Jenselector. Picks th 


acement needle 


W adire 
! Industries. inc Weed St. Chicage 12 1 
? oo ae oe a oe oe oe ew a a | 
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HEJUNIOR SUPER-METER 


THE MOST COMPLETE AND COMPACT 
MULTI-SERVICE INSTRU- 
MEHT EVER DESIGNED! 


Measures @ Resistance @ Incuctance 
@ Voltage @ Capacity © Decibels 
© Current @ Reactance 
Pius Good-Bad scale for checking the qual- 
ity of electrolytic condensers 


Specifications 
D.C. Volts: O-7.5 75 150 750 1500 Volts 
A.C. Volts: O15 150 300 1500 3000 Volts 
Resistence 
0-10,000 100,000 ehms. 0-10 Megohms 
D.C. Current) 07.5 75 Me. 07.5 amperes 
Capacity: 001 Mid.— 2Mid..1 Mid. 20 Mid 
Electrolytic Leckage Reeds quality of electro 
lytics at 150 Volt test potenticl 
Decibels 10 Db. te 18 Oe 10 Db. te 
38 Db 38 Db. te 58 Db 
Ren —e . ———— Reectence: 15 ohms 25 K ohms 15 K ohms 
but . . $9140 2.5 Megohm:s 
«une ads and mite inductance: 5 Henry 50 Henries 30 Henries 
_ 10 K Henrie« 


SOLD ON EASY PAYMENTS 
AT THE NET CASH PRICE 


No interest of carrying charges added. Simp/y remit $5.40 usth order, pay balance 
$4.00 per month for four months 


MOSS ELECTRONIC DIST. CO., INC. 


Dept. 6-7, 38 Murray St., New York 7, N.Y. 


MEET THE FINEST audio amplifier ever built, af any price. Its 
name: the Craftsmen 500, with the famous Williamson all-triode 
circuit. We had to invent_a new word to describe its 99.99% 
distortion-free performance. The word is ULTRA-FIDELITY. Hear 
the “500” and you'll know why 


C500 Amplifier Features 


© Freq ev 


iA 


os 


Specified by Manufacturers* 
for Servicing 
_2- wey Mobile Radios 


FILTERED 


DC POWER SUPPLY 


Leading Manufacturers Say 


Net $49.80 


Other Uses 


Model “B/" Low Cost Power Supply 
6 Volts OC 1 to 12.5 Amperes Net $37.50 


. Mode 


Converts Battery Radios te All-Electric 


Others Av 


FREE BULLETIN 


OW BATTERY ELIMINATORS 


ELECTRO PRODUCTS LABORATORIES 


150).NP Ravens ° 40 
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Ines 


100 


0545 


Hay 


1830-1930 
Fr 


news in Fr 


0755 


Sat 


operat 


er 


WRH Bull 


Ackneutledgement 


for 


all 


spler 


Ma 


1 program 


rday 


BOTH BOOKS 
FREE 


. INDEX © 
‘ Newded 


Moet -‘ alae 


RADIO ~ 


th St, 
meu 


SUPREME PUBLICATIONS 


cod 
age 2 


"~~ 


Cre 


unica 


Commu ems Saked ? 

\©\ with ARMY FIELD ~Y, 
TELEPHONES: and 

> TELEPHONE WIRE 


All-purpose—all-weother 


a 
parr 


$36.50 


GRADE | 


free FroLote 


LORIS SALES. © ©. Box 18906 M1. Sax 


SCHEMATICS— CONVERSIONS 
FOR SURPLUS GEAR 
NEW LIST! MANY ADDITIONS! 


Bene gtampes set addressee velope tor 
44 28c for chart expiaining AM 


BOX 1220 


GOODHEART BEVERLY HILLS, CAL 


DIAMOND $1950 
NEEDLES 


plus postage 


THE TRANSCRIBER CO. 


176 Green Street Boston 30, Mass. 


SENDING SZ 
RECEIVING ZED 
HIGH SPEED WITHOUT . 
NERVOUS TENSION i] 
Genesee ‘system ¢ > 
© Sox O28. De 
whtuenbaabbadian ae mainte a . 
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Let MILTON S. KIVER Help You 
Prepare For U.H.F.-TV 


“TELEVISION INTERFERENCE” And 
nad ot Pu = by eee 


I Ss. I 


=A. 


YOU GET and keep mod- 
ern large screen Television 
receiver. 
Gaoyto TRAM AT HOME This Practical Way! you odo actual testing, 
ay hy oH eet |, “ servicing, trouble shoot- 
You RIGHT y-to-follow technical trainin ing ond repairing 


HERE'S HOW YOU GET EXPERIENCE! 


our pom Tenge semnes max nm tele 


get twe 
ex perence ov on service pobs 
repair bench to sl st independ 
SETY: | MILTON S. KIVER, President 
4 , in ‘ BIG. | TELEVISION COMMUNICATIONS INSTITUTE 
i know-how you quality for , 
s fast-growing held! Age ts we berrier gee W. Wecker Or.. Dept. 1-5, Chicege 6. Wt 
Many TC! students ere ever 40! — . ernes Us 


ACT NOW! fill out and mail coupon for FREE Catalog 
sod SAMPLE LESSON, Write TODAY 


Reccchnmmiamanas TELEVISION Mmencn ons 


any er by Jons Legpy Bertingeg 205 W. Wacker Dr., Dept. [ERI Chicago 6, til 


TRANSFORMERS—CHOKES— 
COMPONENTS 


NEW STOCK—LOW PRICES 


stat Las coe BE OW. . quickly, easily 


7479608 rarreie 


ie i cut SQUARE and 


7475608 
676700 


more p 00 eran commaneas ~QBLONG openings 
efee net > in radio chassis 


rarrea? 7476420 
> 


rarease 
7e70615 


rarse2s 
EK reeriis fbr) 
WITH THE GREENLEE No. 731 


CHORES #EAC TORS 
vw ee SQUARE RADIO CHASSIS PUNCH 
si os 
rarieess ‘ 
135 me f s minutes of less you 
obs chat 
MISCELLANEOUS PARTS EQUIPMENT— might ¢ our with 
ALL BRAND wEW old “drilling and hling 
methods. Simply insert 
GREENLEE Punch and 


turn with an ordinary 


a square of 
ng oper gs 
An 
esaving 
¥« 


i” sizes &", Gendt” 


==, 
GREENLEE 


Garenwice SALES Write todoy for focts and prices on this handy Punch, 


5° CORTLANDT ST. NEW Yorn 7 wm ¥ aby Greenies Too! Co.. | 88! Columbic Ave. Rockford. til, 


January. 1952 3 


vse TUBES 


New ond quercnteed in stock sow 

others set licted—complete tine of ple wm 
tubes of flow prices Submit your require 
ments on any types for our quetetion Coll os 
on Westinghouse ond omg types of industric! 


seeee 
euaqect 


ELECTROLYTIC CONDENSERS 
All Guarant ’ Sto«e 
‘ : 


imported English Hi 
Fi Soeakers 


* New, Selenium Rectifier Transformers 


© Selenium Rectifier Specials 


“ 


SELENIUM Resrervens 
iT) 


” 28 


PP eo eee e? 


FAST OfLi VERY 


136 Liberty Street N Y.6.N.¥. R€ctor 2.2563 
28% « coos ‘ 
ee A ; arent ’ 


AAD/O Surplus Buys 


Rate 50c per word. Minimum 10 words | ~ 500 KC CRYSTALS 


RADIO ENGINEERING 


PROMOTE YOUR SALES AND SERVICE 


install Neon in Your Car or Truck 
BRAND NEW NEON G.E. TRANSFORMER 


BRAND NEW 


TUNER FROM 
NAVY “BN” 
EQUIPMENT 


A New LOW Price 


ALL EQUIPMENT F.O8 PASADENA UNLESS 
OTHERWISE SPECIFIED LEASE ENCLOSE 
ULL AMOUNT WITH ORDER 


iT. East Pasadena Station. Pasadena 6. Calif 


See Your Dealer 


FOR THESE 
WANTED 


Outstanding Gooke 


RADIO HANDBOOK 
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